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• Coiourthello For Spectrum 
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AUTOMATIC 

ZX99 TAPE CONTROL 

The logical extension for £59-95 
the Sinclair ZX8I giving - 

data retrieval & word P ro ^^| n 2 



ter. providing remarkable 
How both the beginner and 
computing system without 



* DATA PROCESSING 

The ZX99 gives V™ Ml software con 
decks (two for reading and rwo 'oi '■■■' 
dale files to update anil nvjdiiv ihern 



* PRINTER INTERFACE 

The ZX99 has a RS232C interface _al low 



* MANY SPECIAL FEATURES 



AUTOMATIC TAPE TO TAPE COPY: You can c 

...,-i hif. i-.:"ii-i.!l!'S'i ni vom' iiM-:iurv c,i:-'=i._ny 
appro- 200K bytes on iti as it is loaded through 
block by block, 
TAPE BLOCK SKIP without destroying the com 

DIAGNOSTIC INFORMATION to assist ill achu 
recording settings. 

#TAPE DRIVES 

We supply land guarantee its compatability a 

* COMPUTER CASSETTES 

We supply quality (screw assembled) computer 




COMPREHENSIVE USER MANUAL 
INCLUDED IN PRICE 
4|t ZX99 SOFTWARE 



doto-o//ette. 





^ ix KAYDE Electronic Systems 

Vl*\ ZX80/1 

-TC"^ I ZX KEYBOARD WITH 

if \ J REPEAT KEY 

Fully cased keyboard £37.95 

Uncased keyboard £27.95 

Keyboard Case £10.95 



KAYDE 16K RAM PACKS 

The 16KRAMPACKsimpl, plugs straight inlo Itie user port al Itie n 



KAYDE FLEXIBLE RIBBON CONNECTOR 

Slops movement of RAM PACK and other 
(Not needed with a KAYDE RAMPACK) 

KAYDE 4K GRAPHICS BOARD 



NO EXTRA POWER NEEDED 

KAYDE 16K GRAPHICS BOARD SOFTWARE 



KA YDE 16K 81 SOFTWARE 



3D/3D LaOynnlh A Cubit Maze thai h; 

WHY WAIT TO PAV MORE — 
FAST, IMMEDIATE DELIVERY 

Post to: DeptZX7 

Kayde Electronic Systems L 

The Conge 

Great Yarmouth 

Norfolk NR.30 1PJ 

Tel: 0433 57867 IDept. ZXI 

the telephone with your credit cat 

All products include VAT.arefulli 
built and tested and come with a 
COMPLETE MONEY BACK GU 





CONTENTS 




A reader speaks out agains 
Spectrum launch, another helps zap a 
bug. and Sheppv lias a new users' dun, 



mwi-mj-i- 



and moral Read all about the Spectrum 
Club Roundup. 



■ ■MJ.UI],IJJ,UIH^ 

Keen on keyboards? Save 



fcj.l J J!.L.L..il.i U.,-1— .u 



13= 






■riarket? Whicr 
icluding those 



functions, and make pretty i 



1 1 Itlh 1 1 I «j 

p'orthtTxaV^plus'Fran'k'o'Ha'ra' 



1 "■ ■ -■ ' ■ '■■ ■ WT1 




X COMPUTING AUGfSEPT 1 982 





l#liHiM-trlUNH 



AH you need is a 1 6K 2X8 1 Of Spectn 
to meet the challenge of this advi 
turous trek through Africa to t 
mysterious pachyderms' tasting plact 

M.I.WJJ.1I.I.IJ.UI^. 

Don'I be a slave to ZX BASIC pro- 
grams . . Dilwyn Jones explains how 
to make your ZX computer understand 
other BASICS. 




Taking Care of 
Business 



ling system program. ; 



ki'.'i.iJ.uj.i.'-ii-i.imin 






gggff 


D. C. Owen provides 
urograms for either th 
EX81. 


evsral exciting 
ZXBO or the 


Spectrum 
Programming 


120 



Coax colour out of your compute 
article shows you how to prograr 



everything you ever wanted 
about Sinclair computers. 
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s like the 

It may look small on the outside, but 
insidethere's an awful lot going on. 

■:M -■■■.-: ![■.■■■ 

expect from one ot the really Dig business 

' er£200 
excluding VAT it won't give you any 
sleepless nights. 

However, let the tacts speak for 
themselves. 



You g el what you don't pay for 

■i.-..-::,v:h24KROM 
and 32K RAM, most competitors expect 
youtomakedowithi6KRAM. 

What's more you can expand oil the 
way up to? Mbytes,, a liyuielha! wouldn't 
look out ijI place ona machine costing ten 

We've also givenyou thechoice of 
256, 320. 512 and 640 x 25D.screen 
whereas most only offer a 

ill 256 X. 192. 



■ ■■ . :■::. : .■ .:■■.■ !■:■■ 

Although NewBrain is as easy as 
ABC to u se f, and child s ■ play to learn to use} 
thisdoesn'lmeanit'satoy. 

Far (rom it. 

It comes With ENHANCED ANSI 
BASIC, which should give you plenty toget 
your teeth into. 

And it'll alsotakeCP/M " so n speaks 

. :■:■ :■ ■.'!■■ i-:! . -i ■ 
micros, and feels perfectly ai ha mf: with 
their software. 



NO OTHER MICRO 

HAS THIS MUCH 

POWER 

IN THIS MUCH 

SIZE _X 
FOR THIS MUCtU 

MONEYS- 



^tetf^O* 





uuau 



So as 









The video allows 40 01 80 characters 
pet line with 25 or 3D lines pet page. 
giving a very professional 2000 or 2400 
characters display in all on TV and/of 
"" 'futoi And the keyboard is full-sized so 
■n i1 yuu'ie all fingers snc inumhs yoii'il 
be able to get to gups with NewBram's 
excellenl editing capabilities. 

When it comes lo business graphics, 
in ngsoxilcrvi be easier. With software 
'.3rjabili:ies that car. handle graphs, charts 
xl computer drawings you'll soon be 
3 to things that used to be strictly lor !he 
big league. 

ard display, is a trury portable micro, 
loesnl slop it becoming the basis of a 

The Store Expansion Modulescome 
m packages containing 64K. 128K JF/jk 
or 512K ot RAM. So. hook up four of 
(he 512K modules to your machine and 
you've got 2 Mbytes to play with, Another 
feature that' 1 1 come as a surprise an 
two onboard V24 interlaces 






QAM Trust Fund 
"•'•Mi »1 Start of y»«r 



The range of per ipner ate en afte* 
tmatii) .- i ■,■..'-, |pri ;-.-■ 
florsplui 5 l; .i" floGpv 
disk drives (lOOKLyfs and I Mbyte) am 
5 '.■.* Winchester drive (6-18 Mbyte si 
Aswesaid.thisisn'tatoy. 

Here are a couple ol extras thai 
ifcrvc a special mention. 
The first, trie Battery Module, means 






it. And. 



e importanlly, if means you don't 

haveiu worry about mams fluctuations 
■ ■■.v:i-.y..iui programs. 
The ROM butter module gives you a 

'•""■ ,m ''" '■"" i.HCd m ?. pig way. It 
. , : ■ .. i- 'f-h ■■■;,. i- ■ 
■■ .: ji i -■■ . ,n,islheZao 
npler and COMAL, 2 additional V24 



r-ieni sljtiyii sandeducalional packages 
And because NewSram isn't all work and 
iv: ; Jay fee's the usual range ot mind- 
bending games to while awav spare time. 

Waste no more time 

lo get MijIj ol NewBran i you need gu 
nofuriher than the coupon at the bottom ol 
the page. 

Wifh your order we'll include a hefty 
ai so you'll know, where 
to ski:, and a ist ol pei iphefals. expansion 
modules, and sottwan* so you'll know 
where to qo next, 



■ . 



■ 
■ 
■ 



■ 



■ ■ 



NEWBRAIN 



welcome 



Damn the 
spectrum 



ZX Computing As yoi 
strength to stn.inyt" a: 



iXBI.'doi 



ter in inverse when you're run 
ing the program, or 9*"^ 

contributions 



£125.00 cole 
lite ZX80! 



the next is: 



iue of ZX Computing, 



RAM pack. These include ELE- 


wrote in about <55i.fi cm. an 






the very useful TELEPHONE 






tirjupw of times regarded the 


about the lack of READ/DATA 






program listings. One of tl <■ 
















rninimist! (tie chance of t;-r 






EZUG, the Educational ZX 




Users' Group, and reviews 


magazines, you II know 'a 


















version of GALAX1ANS. We 




want you to make the wisest 


tain correspondents^ 


buy'inTsoftware or hardware 


i i.-iiisiiny^workismorei 


add-ons for your ZX computer. 


tanl than having them look 



-?X81 grams are useful, 



■riiike brought out a ZX81 colour 
hming graphics system (or £90.00, 

£35.00 exw 
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,°»™ s »*« 


would be just the same as all of trademarked the word 'Othello' 






*k [jlsdsjntly surprised 


matter relating to computer 






programs. Technically therefore 




wss m the world, and nor 
■ ■..■.-,./,.,,■::„, 

ZX81 is concern™'™/" 










trademark so 1 would be grateful 


10 RAND 


sneaky little bugs hanging 

Reading your fab mag 

inspired me to write the 


by publishing this letter in the 
my company in any future 


jy" 




program 1 have enclosed. 1 hope 


Managing Director. 


The evaluation of STRS must be 
done outside the LPRINT. 








killing the ZX81. Formanv 




St Albans. 










LPRINTSTRSX.X - which has 






under rhe impression that rhe 






tor your comments. Nor all rhe 




ZX81 is nor dead"'a"nd 










Cellllinly thought SO, 


University of Cambridge, 




Mar tetter shorn) were 
















do our best, and we're glad mat 




Statistics 





Sheppey club 

Dear ZX Computing, 



it and would lik 

it area. I can be 
nster 872S37. oi 




Do you want my 
program? 

Dear ZX Computing, 

In response to your letter in the 
first issue of ZX Computing 

saying that you would like 

programs to you, I have written 
a golf program for the 1 K ZX81 . 




ooooooooopppsm £ t h B e r th6r . Dt . ™' V01 

Dear ZX Computing, rnTifVshouldsera 
pecked full of interesting thingsl 

One article in particular caught Caerleon Harbinsoi 

my eye! The piece on Othello' Rumney, Cardiff. 



Northern Ireland 
calling 



Itnow about. Tell 
t address and 





































>o 






h 




oa 


■Ok ■::.. 


iding ir 



Mycr 






elS80s. 



Swelled heads 
time 



Lain to apply comp'utV power Ca *Ch that bUQ 

the intellectual idea behind Dear ZX Computing, 

a game and I might also claim Frank O'Hara's "new and su 

have produced the first truly bug" in theZXSl ROM Irubt 

H cost program package on characters in place of zeroes 

neral sale rn Britain! A Zilog LPRINTing small decimal 



ideas- Keep up the good work. 

IT Sandyknowes Aye,, 

Co Antrim, N. Ireland. 



Take that, and 
that 

Dear ZX Computing, 
During the few months in w 
I have owned a ZX81, 1 hare 
been sampling the various 

magazine ZX Computing, a 



despite the nonexistent GOTO 

Certainly it would have been 
neater il the line read GOTO 
4030. instead of GOT0 1023, 






Audio- 



al Servi 



Do this, and that 

□ear ZX Computing, 

May I congratulate you on the 

issue of your magazine. 



as possible to the ZX Spec 
2. Please devote as much = 

,-i'i possible to educational 



It Didn't work! 

DearZX Computing. 
Thank you for publishing the 
article on screen POKEs for the 
81 and my Squareology 
program. Unfortunately a few 
errors crept in, especially to the 
POKEing article, who's main 



PAGE54"Mair 



from colleagues with ZX81 — 
"Excellent magazine", "First 

(hi:; and future issues. 



ie statements you've 
V prove the value ol 






Who wants an 
electric car? 



i I am trying to sell a 
erand 16K RAM pack. I 



X computers in act 
ercentage of ZX ov 



PAGE 55 MlBSed out line 390 IF 
H-T>500THEN PRINT AT 

8,10-"EXCELLENT" 






looking pages. I hope you ha\ 



editors of computer magaiines, 
I often get letters claiming that 
program X or program Y should 
never have been printed 



it worked! 

Dear ZX Computing, 
magazine's suggested 



nell8LETU = X"2 + 4 

ne 486 PRINT ATY-l;lthe 

si of the line is as published) 
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.'..the quality of the colour display is excellent" Popular computing weekly. 
"The graphics facilities are great fun" personal computer world. 
"...the Spectrum is way ahead of its competitors'WourComnuter 



//- 



'The world's best 
personal computer 
for under £500" c _ 

SinclairZX Spectrum 
16KRAM £125, 48KRAM £175. 



This is theastonishing new ZX Spectrum 
- a powerful professional's computer in 
?ve-vihnq but price! 

There are two versions - 16K or a 
really powerful 48K. Both have a full 
Bcolours. sound generation, a full-size 
moving-key keyboard and high-resolutior 
graphics. Plus established Sinclair 
features such as 'one-touch' keyword 
entry, syntax check and report codes! 



The ZX Printer - available now 

The printer offers ZX Spectrum 
owners the full ASCII character set - 
mc uciirig lower-case characters and 
high -resolution graphics. 

Printing speed is 50 



:b32 






per line and 



le Sinclair 



Fuller 



and brightness-inte 
Sound- BEEP cc 

variable pitch and duration. 
Massive RAM - 16K or 48K. 

Full-size moving- key keyboard 
keys at normal typewriter pitch, u 
at facility on each key. 



ZX Microdrive - coming soon 

Each Microdrive will hold up to 100K 
bytes on a single interchangeable 
n-.i :. :tm 1 1 ■:.:■[ >py - with a transfer rate of 
16K bytes per second. And you'll be 
able to connect up to S ZX Microdrives 
to your ZX Spectrum - they're available 
later this year, for around £50. 



How to order your ZX Spectrum 

BY PHONE -Access, Barclaycard or 
Trustcard holders can call 01-200 0200 
for personal attention 24 hours a day. 

BV FREEPOST - use the coupon 
below. You can pay by cheque, postal 
order, Access, Barclaycard or Trustcard. 

EITHER WAY - please allow up to 28 
days tor delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt - and 
we have no doubt that you will be. 

Sinclair - 
ZX Spectrum 

Sinclair Research Ltd. 

Stanhope Road, Camberley. Surrey, 
GU15 3PS. Tel: Camberley (0276) 685311 



High 



256 de 



h upper- and 



addressable for tr 
graphics 
ASCII characte 

High speed LOAD & SAVE - 16K in 100 
seconds via cassette, with VERIFY and 
MERGE tor programs and separate 
data files 



spectrum 
name 
under fire 



ieZX Spectrum. This 



Micro Cassette 
Disk 



Dany BATS-NCI 
y'newMCD-1 



size and high r e |,;i:..,l, iv 31 
Musker of BATS told ZX 
Ci>in)iiiiing that the MCD-1 



d and drive spindle 
:ally and only on 



The hardware 

s'iiiri^ior.ailv 



auiinnst [ihysif:. 
laming. ,1,1 ftl 



from Bill Musker, BATS-NCI 
Ltd., 375bFeypnti Park 
Road, London N3 101-349 
4511/349 92171. The unit 



New Software 
Launched 




6KRAM. 
rice: £5.95. 

ro, 1 -,Tii:F ,i Simulation 

ink tape on side 2). 
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I 


Cassette E6; Fun to Learn 1 

series - Music 1 (ICL| 

Hardware required; ZXB1 t- . 

16KRAM. 

Price; £6.95. 

Programs; Composers, 

Musicians. 




Cassette E7: Fun to Laarn 
series - Inventions 1 IICLJ 

16KRAM. 
Price; E6.95, 

Programs; Inventions Before 
1850, Inventions since 1850. 1 




Cassette 31 : The Collector's I 



zx News 



program/data St 



Cassette 


3: VI 


-CALC (Psio 








1 6K RAfv 






Price; £7.95. 






/U-CALC. 


DescriptK 


"lysis' 


s vourzxe 














.>i'i:i -.-:nio 






;ir„il- v :;!■.. 






projEction 






Develope 


pnrtl\ 


by ICL and 


P:rtl-, t.¥ 




si v;iiam-= 



; ,: 'l ;ii",il Lir.iii-- 
isingly holds 



16K RAM pack with the 
exception of five of the ICL 
'Super Programs' series. 
which require IKonly. 



prices of the 1 6K RAM pack 
and of the ZX printer. The 
RAM pack has dropped in 
price from £49.95 to £29.95, 
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The New Computer 
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PGIennissonha 


formed a 


□i the club's lask5 


BtO 


ZX81 clubforF 




introduce ZX81si 




Dutch people, b 


















-O'lT .ILilMIUI 












ing. The 






club publishes a 1 


page A4 








ZXS1 


MrGlennissc 


toldZX 


Club", and can be 




















handicapped pe 


pie. and one 


Brussels. Belgium 





Club Roundup 



"PLOT provides the usual 
puisibit; facilities except on a 
192x 2 56 grid:AII 8 colours 

once. DRAW is for drawing a 

OVER, used in conjunction 
with DRAW, CIRCLE. PLOT, 
etc. causes unCIRCLE. 
unPLOT.etc. FLASH, BRIGHT 
and INVERSE are for use with 
the PRINT command to 

levels of brightness and 
inverse video. POINT is to test 
a hires point. READ. DATA, 
RESTORE are provided as well 



■ergmg programs 

f programs, etc. 
es 16Kin3.5 



"The Spectrum has a 

ASC i,.liBi,-r:cr :;u: and 
case available from thr- 

32 text display. 21 ms- 



for details. EZUG also caters 

fortheBBCMii;ror:onipi.il*'. 

• Roger Pyett. 23 Arundel 

Dnv*. Or::inyton, Kent 1661 

20281. 

■ Austin Knott, 269 

Ti.'l f ;yrrip"i Road, Deal. CT14 

r. Gross 
la. 4800 

te ZX80 



9EJ. 

• Chris 



■ Denm, 



ogZX81 Club, Skovmi 
4200 Slageise Dk Denmark. 
• Steve Brumbv, 38 Eastfield 
Ruiil I 1 ,' i.-s sing ham, 
Scunthorpe. Sth.Humberside. 
■ Ken Knight, 22 Mount 
Street. Aylesbury. Burks. 
HP20 2SE 10296 5181). 



• L ■ ■ 



i, PO Bi 






publish Spectrum programs. 
TheZXBI UserGroup. 

Computer Club. Polytechnic ol 

North London, Holloway Road. 
London N7 8DB1Q1-607 
27891, has decided to publish 



[■■ sin,-.= 


r-nrrl 


of Chris 


Rum. N!,. 


CWRD 






















No mor 


d | 8 rt 


s, so if 


::;"" 


you get 


VBlRh 


and Pau 








by Andrew 


Gr.^l-,1, 


3, All 


"west 6 


produce 










OATABUS fo 






ZX81 c 


ub. They had 


en 



"Moving onto the ZX 
MICRODRIVESnow:ltcan 
hold 1 00K bytes and takes 
interchangeable 3';. floppy 
.:!i'ikft. Light drives can be 
connected at once. Extra 
commands which are providi 
are: CAT, producing a Disc 
Catalogue, ERASE for deletir 
a file, OPEN and CLOSE- tc 



"The Spectrum is 
beating computer, an 
proved people right al 



included t 


te following 


"The Sinclair Spect 
two principle additions 
ZX81:theZXMicrodr 
capability and a full co 
graphics system It ha 
different modes for hi- 



• EZUG (Educational 
ZX80/81 Users' Group), Em 
Deeson, HighnaiP School. 



Hints N' 


Things 




sort) on mv computer which 










overcome common ZX 


























keyboard on the underside of 




the PCB. The upper button to 












to the key lactuaily. mine 












OS Defender), A joystick can 








box and buttons. The paddle 




















switching a lamp off next to 














from each speaker — for 


there for the saving. 


output. Most systems will 












2. I have a games paddle (Of a 


MIC, this is hard to rectify. 



Gifhorn. W. Germany. 
• Conrad Roe, 25 Cherry 
Tree Avenue, Walsall, WS5 

Road. Clarkeston, Glasgow. 
■ J. Palmer, 56 Meadowfield 
Drive. Edinburgh 1031-661 



welcome. Contact! Paul 
O'Higgins. 20 Brudenell Mt, 
1:10532) 742347 

• Brunei Computer Club: 

-S.-I- a'lemate Mondays 
900-2200 hrs at St 
Verburgh's Commun.ty 
Centre. Contact: Mr R 



i tel:0934 513068. 
. Compton, 29 North 
Marine Road, Scarborough, 
V01 2 7£Y. 
n Meyer, Vanspaen 



ind Betx. Chemir 
Moulin 38. 1328 0hain, 
Belgium. 
• Cardiff, The BI Club. Tt 



in to ZX Computing. 
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Collecting 
Xylenium 



From darkest Harlescott In 

Shrewsbury, 15-year-old 

Nick Wilson sends us to the 

planet caneymede 11, to 

gather xylenium crystals. 

Monsters and matter 

\ transporters are just two 

of the hurdles which 

stand in the way of your 

gathering intergalactic 

wealth. 
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YMEDE II. NICK** 
#*UILSON 62 HDaPTED * * 
*-ff<ROM &RNEYHE&E EYn 
** TIM HRRT.-iELL ** 



I CLERR 

i LET LL-SOB 

: LET CRYSTRLS=0 

1 LET IN IT -: 190 

i LET DELRY=3000 

■ LET REh[' = 4POi" 

< LET NflP= LQi?0 

: DIM R (400) 

I RflND RND 
5LOU 

HEi-l * + *INSTpuC"i IONS*-** 
PRINT "IN5TRUG"; .r;.-;.;4= 1Y/NI ■■ 
IP INKEV* = "" THEN COTP 7F. 
IF INKEY * = "■■*" TliFM r ; n T n 1(3 
FR5T 

GC5UB IHTT 
FR5T 
GQ5UE INIT 



GOTO 4.50 
G05UB 9000 

uoto .lee 



150 for i= 



160 I 



=XT I 



19Q . _ 

I 9F5 IF 



1NTTIRLIZE 
1=1 TO 400 
: 10S THEN Fh:5T 

i =CODE = "I"° P * "=-' £D THEN Lei 
22? i?_23fIMT .1/561=1 THEN LETT 

.i*d XF~i=3fc;i ■: . -- T = 321 OR 1=341 

■^? R -I =C,L OR ^---1 OP T = 1-3 1 OR T = 

r-i S£ --i^J- or-. : = i5.i c- :=isi r 

F !=■ -01 , t; T=23 - Dr? r=Sil OR 1=5 
61 OR 1 = 361 THEN LET ft i I . =C:ODE " 
E S f 9 „ X -'* RU>=0 THEN i_ET ftlI, = CO- 

300 NEXT I 

301 LET INIT =305 
503 St-Oil 

303 RETURN 
305 RRND 
310 FOP 
320 LET i 

33e IF r (C J -lode" . 
ICl =CODE ■•C" fc ' : 

IfS - ET c = I '' i " T (B-^+ioeiti 

365 LET C = INT ( RND - A t>0 J +1 

H m?.ao^^P^ CDDE '■'■ TH£N LET 

37? I. ET C 

330 IF R ( 
H iCi -CODE -»('■ 

■4-00 NEXT .1 

410 FUR 1=1 TO SG 

420 LET C=INT IRND 

4 3 SI IF R(C> c >CODfc 













































PRINT ■> 








RNC 






IN fi 


RRNDOM ROOi- 


4-75 
















TO 4" 




' <> 




' " THEN SO 




LET OUU- 












) < > 


CuL'ti 


" . " THEN GO 



TO 4-76 

4-60 PRINT "WHICH IF, „ 
535 LET E = INT (RND -4 
=CQDE 'W 
GOTO 535 



536 IF 
t-E "M" THEN __ . 

537 LET ORG=R< 



OR R !E) = CQ 



536 LET R( 
540 PRIKT 



THE TOO^, ""!____" ™ P ° F nLI - 

-SfiW-'BOfiilfir l OHL31Wlipl|ll ,l r l Pr |1 "'! ■! i'w^TT"*'"'" 1 T.-Tr» 
570 GOSUE MRP. '' f "' ' ' ' ' 



5S0 GOTO RERD 

999 STOP 

1808 CL5 

1805 FR5T 

1010 FOR 1 = 1 TO 4.00 

1020 PRINT CHR* RflJ : 

1030 IF 20*JINT (i/ae 
PINT 

1040 NEXT I 

1045 5LQU 

1050 PRIWf RT =•»*"- 

1060 PRINT RT a 

1070 PRINT RT 4 

1030 PRINT RT 5 

1090 PRINT RT 7 

1100 PRINT RT 9, 

111© PRINT RT 10.22." 

1120 PRINT RT 12.22. T' 

1130 PRINT RT 14,22; "H 

1140 PRINT RT 16.32; "C I 

1150 PRINT HT 18.25; "M" 

1160 PRINT RT 20.25"; '■&'■ 

1170 PRINT RT 19.24; "UB 

1180 PRINT RT 2l".7;"HRP 



■ I THEN P 



-YOU" 
-EMPTY" 

-NRTTER" 
TRRN5" 



-PIT" 

"OH::TE& 



to 100 



1200 FOR I 

1201 NEXT _ 

1202 IF LL = -50 THFN 

1203 CLS 
1210 RETURN 

3000 FOR 1=1 TO 90 

-001 NEXT I 

3002 RETURN 

'-■■J99 LET B = 

40O0 CLS 

4-005 FR5T 

4010 FOR 1=1 TO 32 

4020 PRINT "M" . 

4030 NEXT I 

4040 PRINT -m 

■'; E.TRB <31i\ "H 

4050 FOR 1 = 1' TG 

4060 PRINT ■■%$•• ; 



IN ROOM 



4070 NEXT 

4080 PRINT 
" ;TRB 131 

4090 FOR 1 = 1 TO 32 

4 100 PRINT ■■m- ; 

4110 NEXT I 

4120 FOR 1=1 TO 10 

4130 PRINT -M- .TRB 

4135 NEXT I 

414© FOR 1=1 TO 32 

4150 PRINT ■ 'W ; 

4160 NEXT I ■ 

-4- ! 5E SLOW 

4170 PRINT RT 5.5," 

41S0 IF QRG=CODE 
"EMPTY ROOM" 

419Q IF ORG=CODE 
4500 

4195 IF ORG=COOE "B" 

4200 IF ORG=CODE "t>" 

4900 

4205 IF ORG=CODE "3" 



PUTER REPORTS 



. " THEN PRINT 

C" THEN GOSUB 

B" THEN GD5UB 

THEN GOSUB 

THEN GOSUB 



4210 REM "WORK OUT NEXT ROOMS'' 

4215 LET NORTH=E-23 

4 215 LET ER5T=E+1 

4517 LETT UEST=E-1 



(NORTH) 
4330 PRINT AT 9.3; "SOUTH 
* R (SOUTHi 

4240 PRINT RT 18,3: "ERST 
RJ RiEROTr) 
4250 PRINT RT 11,3; * , UEST 



R *_ 



" ," CHR 

'■; CH 
'• ; cn 



MONSTER INSIDE IT . 



"N, 



4256 LET Q1=E 

*35? LET A(Ei=QRG ' 

-260 IF INKEY|="" THEN GOTO 4800 

'■"i" then goto see 



IF IHKEY*= 



OOM UXTH 

5040 PRINT 

5Q50 IF K<7 THEN PRINT "HE HRS 5 

EEN VOU - 

F.-:oS6 PRINT 

505E IF K=l THEN PRINT "RND HE E 

RTS VOU UP " 

5070 IF K»l THEN STOP 

5060 IF K<7 THEN PRUSE ; 

51QO IF K<4 THEN PRINT "HE IS RS 

LEEP SO HE HRS NOT NOTICED 



4262 LET M*=INKEY* 

4265 IF M(»"U" AND CHR* AiUEST) t> 
LE?" E ^E^1 CHR * RtUESTlo-r THEN 
427Q IF M* = "S" RND CHR* A (SOUTH) 
N^LET E=E+i5 R * RtSOUTH) <>"*" THE 
4-275 IF H*« 

LET E = E + 1 

4260 IF H*="N" RND CHR* R (NORTH) 

«*r!C AN £ CHR * R (NORTH* «:>"'«" THE 

N .LET E-E.-20 

4.2B5 LET ORG^RIE) '" _ 

i265 LET fl(EJ=CQDE "#*• 

4-23-7 IF RND>.B9 THEN GOSUB MRP 

llta UT or E=OUU TH£N GOTO 

4290 GOTO PERD 

450© LET UD=INT (RND*I0<+1 
4505 PRINT IJO. " CRYSTALS. . . " 

4310 LET CRYSTHL5=CRVSTfiLStUO 
J S2S P^INT HT 16.3; -BRINGING YOU 
R TOTRL TO " .- CRYSTALS 

—'■''■> PRINT RT 17 . 3; G3 -C-RY5TRLS ; " 
MORE TO GET." 

4531 LET ORG=CODE " . ' 

4532 LET A(EJ=CODE ".- 
J p-;S R5TUSH 

47130 PRINT "A MRTTER TRRN5PORTEP 
4705 LET OliE 
471Q LET 1=1 (E) =ORG 
47 SB LET EsINT ERND* 4-001 
■■-'-■ I" fllE)-ror>E -'8" OR R(EI=CO 
DE ":48" THEN GOTO 4723 

4730 PRINT RT 14- , 3; ■ YCUAPE TRANS 
PORTED TO " ; E 
4735 LET ORG=R(E) 
4740 LcT R (El =CODE " *" 
4745 RETURN 
4900 CLS 
4905 PRINT 
4910 PRINT 
R R IT . . . . 

4311 PRUSE 50 

4312 LET G=RND*2 
4913 LET DS-"HH|B 
4320 FOR 1=1 TO 21 

- W =INT (RND* 



SlE-a LE*T rF=|IWT IBU«J* ICRTSTPtLS,-^ 



'E FALLEN INTO 



4925 LET . __ 
4930 SCROLL 
" 931 PRINT 'J 



/*3) 



I. 



' J - -. ,.r I>4 THEN PRnjf RT 17,14.+ 
493 4 I F If4 THEN PRINT RT 18,14+ 
J^3SIF I>4 THEN PRINT HT 19,1*+ 

G?"1W" T> * ™ EN PR1NT fiT 20,14- + 

4937 LET G = 1 + IRND * 1 i - (RND *1) 

4936 NEXT I 

4933 GOTO 50Q0 

5000 CLS 

5005 RAND RND 

5010 LET K=INT (RND*10) +1 



^FFj " CRYiSTRLsT 
5190 IF K<? THEN IF R$(1)="G 
EN LET CRYBTRLS=CRYSTflLS+FF 
5SB0 IF K(7 THEN IF R*(l)a"T 
EN LET CRY5TBL5=iCRY5TRL5-FF 
5210 PRINT 
5530 IF K<7 THEN PRINT "YOUR TQT 



RL 15 NOU "; CRYSTALS 
5231 IF K<7 THEN PRUSE 20O 
' " ;7 THEN GOTO READ 

(RUE SCRRED HIM 



5240 IF L. .. 

5350 PRINT 

OFF ....'■ 

52B0 PRUSE 200 

5270 GOTO READ 

5000 CLS 

5005 PRINT "YOU ORE NOU OUT OF G 

RNEYMEDE. . . . " 

5010 PRINT 

5020 PRINT "UrTH " ; CRYSTALS; " CR 

6035 PRINT 

S03O ir - cRY'srm_s<30 then PRurr - " 

WHICH RRE NOT ENOUGH...." 

5040 PRINT 

6050 IF CRYSTALS <30 THEN PRINT " 

YOU WILL HRUE TO REMAIN ON 

GANEYNEDE TO DIE.... R.I. P. ..." 

&0S0 IF CRYSTALS < 30 THEN STOP 

6070 PRINT "UHICH 15 ENOUGH TO G 

ET YOU BACK TO ERRTH...." 

6060 PRU5E 200 

6090 CL5 

6100 PRINT "YOU RRE NOU SAFELY B 

RCK ON ERRTHUITH RLL YOUR CRYSTA 

L5 INTRCT." 

6110 PRINT 

6120 PRINT "YOU HRUE BEEN PAID 

£" ; CRY5TRLS#1E6 

6130 PRU5E 30© 

6135 LET LL=-50 

6140 GOTO MRP 

B000 CLS 

3005 PRINT "DO YOU UI5H TO 5RUE 

THE DETAILS OF THESE ROOM5 FDR L 

RTER CONTIURTION OF THE G 

AME tV-NJ 7" 

6010 IF INKEY*="" THEM GOTO SOIB 

6030 IF INKEY*="N" THEN GOTO 600 

503S PRINT 

S0S0 IF INKEY*="" THEN GOTO 6050 

6060 SRUE "GANEYMEDE Ifi" 

S055 CL5 

9066 PRINT "PRESS ■■-£"" TO STOP 

OR «"C"" TO CONTINUE." 

6067 IF INKEY$="" THEN GOTO B0B7 

5063 IF INKEY*="E" THEN NEU 

8060 GOTO READ 
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i6KGame 



; "GflNEl'MEDE I 

9020 PRINT AT 2.0; 

9030 PRINT - YOU ARE NOU RBOO 

RD SPACE FLIGHT 13/05 TO THE 

PLP.NET GfiNEYMEDE II. 

YOUR MISSION IS 
IU COLLECT 4 5 MOKV v.i.EHIUM CRV 

STRLS R5 VOUCRN FIND, AND BRING 
THEM SRCK TOEARTH. FOR ERCH CRY5 
TRL YOU DO BRING BACK YOU UILL 
BE PRID THE SUM OF £1,000,300." 

THE PLfiNET CONS I 
UNDERGROUND MBZE- -OP 
WHICH YOU CAN HOUE R 
UILL. YOU UILL HfiUE 
REPORTS ON YOUR JOUR 
R5 THE CONTENTS OF A 
ROOMS . RND FROM TIME 
MRP UILL BE DISPLflYE 



9050 PRINT 
STS OF RN 
4-00 ROOHS 
ROUND RT 

URRIOU5 
NEY , BUTCH 
DJRCENT 

TO TIME R 
t>. - 



-R MONSTER." 
-R MRTTER TR 



.R BOTTOMLES 



SPORT YOU TORNOTHER ROC 

■H35C1 PRINT 

9360 PRINT 

937'© IF INKEY 

9360 CLS 

933B PRINT 

9400 PRINT 

941Q PRINT "MONSTER. 

BE UERY HELPFUL 

OU (THIS IS RRRE 

GIVE OR 
3420 PRINT 
9430 PRINT 
944Q IF INKEY* 
945Q CLS 
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TRKE CRYSTALS. 



THE BOTTOMLESS 



V.J7CI ' 
9460 F 
INC^-ChPThBLE RND 



9070 PRINT " PLEASE URIT." 

90B0 GQSUB INTT ,< 

9090 CL5 

9100 PRINT " MOST OF THE ROOM 

S ORE EHPTY.BUT SOME CONTAIN URR 

I0U5 THING5 THAT UILL EITHER 5LO 

U DOUN YOUR PROGRESS, OR SPEED I 

y_UP- THESE THINGS ARC 

9110 PRINT 

9115 PRINT 

9120 PRINT "1. «.,,« LOCKED RO 

9130 PRINT 

9140 PRINT " 

9150 PRINT 

9160 PRINT " 

flNSPORTER. " 

9170 PRINT 

9 ISO PRINT " 

5 PIT . " 

9190 PRINT 

9200 PRINT " 

N5 CRY5TRL5" 

■3210 PRINT 

9220 PRINT 

9230 PRINT " PLEASE UAIT..." 

9240 GOSUB INIT 

9250 CLS 

9260 PRINT "1. THE LOCKED ROOM. 

927© PRINT 

9280 PRINT "YOU CANNOT ENTER OR 

PASS THROUGHfl LOCKED ROOM, THEY 

PICaJH| R " ONLY TO 5ERUE AS BAR 

9300 PRINT "PRESS NEULINE" 

9305 IF INKEY*="" THEN GOTO 9305 

9310 CLS 

| g 20 PRINT "2. THE MRTTER TRP-NS 

3330 PRINT 

9340 PRINT "THE MRTTER TRRN3PORT 

E 5i_I F TT ISOI5TURBED . UILL TRAN 



949S PRINT 
JSOO print 
3505 IF INK 
9510 CLS 
9512 PRINT 
ARE TUG 
RED. UILL 

SURFACE. " 
'^11 PRINT 
9514 PRUSE 400 

5515 PRINT 

-'51c PRINT "GOOD L 
9517 PRUSE 70 

5516 RETURN 
9500 CLS 
96 10 PRINT 
ENTERED R 
A CHUTE 
NEYMEDE. . . 
9620 PAUSE 200 
963Q GOTO 6000 
9997 STOP 

9996 SAUE "GANYMEDE 
9999 PUN 



"A BOTTOMLESS PIT IS 
""■"-D BE RUOIDE 
wyu, u')LES5 YOU Hft 

r.RVSTHLS. " 



THEN GOTO 9505 



TRANSPORT YOU TO THE 



YOU : 
ROOM 
THAT LEADS 



RCCIDENTLY 
ICH CONTRINS 
"~ OF GA 



XNROOMNUM8E 



. COMPUTER HE I 



K 



-. 



mm 



EMPTY ROO 

NORTH : ffl 

SOUTH : S 

EHST ; ■ 



THE MONSTER." 



CAN EITHER 
JR CAN ERT Y 
HEY CRN ALSO 





c . 


p§::»:2^£* 


:v,'-..ii 
P. 


kTp -■£.£. ...'... 


hk; 



-PIT 

-MONSTER 



MAP FROM 



HAVEN HARDWARE 

STILL THE WORLD'S LARGEST RANGE OF ZX 
HARDWARE AT THE LOWEST PRICES 

(Pries Include VAT and poetage) See us at the Edinburgh ZX Show. 

FULL-SIZE KEYBOARD WITH REPEAT KEY AND SINGLE KEY RUBOUT 8t 
CURSOR CONTROLS 

Specially designed tar the Sinclair, this keyboard was the first to include these featuiea. 

WHY PAY MORE FOR AN INFERIOR COPY? 

KIT ONLY £19.95 BUILT £21.95 (Repeat & Single key entry £1.00 extra). 



REPEATING KEY MODULE 



One of the moat si 



Available for ZX80 (KIT £2.50) 

or ZX81 KIT £3.50 BUILT £4.95 

* CAN BE USED WITH ANY KEYBOARD + 

PROGRAMMABLE CHARACTER GENERATOR 
THE FIRST AND STILL THE BEST 

With free HIGH-RES graph plotter. No Motherboard required. 

Can be used with 16K Memory etc. 

Charaiers can be printed directly onto the ZX printer. 

Full software control. 

KIT £17.95 BUILT £24.95 

ZX81 INVERSE VIDEO MODULE BUILT £5.95 

ZX9D COLOUFBOARD KIT £39.95 BUILT £49.95 

ZX EDGE CONNECTOR £2.30 (GOLD PLATED) 

ZX INPUT/ OUTPUT PORT 

Interlace your computer to the outside world. 

8 Inputs and 8 outputs with positions for LEDS and clock. 

KIT ONLY £7.95 BUILT £11.95 

ZX 3K MEMORY 

neat small memory expansion available anywhere. Uses very reliable st 

BUILT ONLY £12.95 KIT £11.95 

ZX SPECTRUM EDGE CONNECTOR £2.95 



Motherboard, Num 



OTHER PRODUCTS 

Bleeper, Single key entry module & various Software cassettes. 



SAE FOR DETAILS SHEETS, COMPONENTS PRICES & ORDER FORM 

HAVEN HARDWARE, ZX DEPT 31, 4 ASBY ROAD. ASBY. 

WORKINGTON. CUMBRIA CA14 4RR. 



L 
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word Games 



The Spectral Hangman 
rides again 



Whether you have a zx spectrum or a ZX81, 

you'll be able to run these two programs. 

The first, SPECTRAL HANGMAN, chooses the 

words you must guess. The second, tile 

crazy, dares you to use your brain. 



'Spectral Hangman' is straight ad on the length of the wordl to 




forward. The computer get it right. The vocabulary for 




chooses a word trom its list — either program can easily be en- 




kept in the DATA statements in tended. Notice how much more 


task is to put them back in order, alter the two DATA lines 


the Spectrum version, and in a compact the Spectrum version 


alphabetical order, moving tiles in the Spectrum prcgram. and 


series of LET lines in the ZXB 1 is compared with the listing for 


into adjacent empty squares. AS (see line 3451 in the ZX81 


program - and thengivesyoua theZX81. 




limited number of guesses (has- The second program, 'Tile 


sion uses the INPUT option of 


SPECTRAL HANGMAN 




|| g£H SPgetrai na n «« an 


37© DATA "q'-fes t ion" , "q'.'ii", " f ac 


= - •-£.".' gi K Mho^iniJ. J96S 




:.j Fon 9=1 td fi,Mt>*aSri 




*B RER-P af 




B0 NEXT g 




5S LET rc=LEN a* 


:ciharsoi»a", "atoro",. "sflrca rtr" 


70 DIM bin). DIM d(n> 


4- a© dbth "wizard"., "li'i cttad ly" .. "s 


SS FDR 3=1 TD n 




30 LET bfs3-sCDDE 3 SS i a J 


iis' LET h=3 


IBS? LET d ig) =b ig J 


-it for b=i to n 


lid ne:.-:T g 


j-^3 IF bis!; =d te'j THEM PRINT XNH 


.^C FJn J =1 TD n + n,-3 


430 IF BIE)OB(E) THEiJ PRINT IN 


.-C- SO S.UB die , _ 


■■.£'. PRINT ' ' ' INK RND*6., Entfli 


SND*6..CHR$ !EIE>J.; : LET h=li+l. 


.; L-i-rr gue^i no. "; J 




288 INPUT C$ 


: 1r-' next' e 


310 LET fsCCDE c* 




■!■ FDR o=I TO n _ 

lie if ai»>-.i then let d(SJ=a 


4.50 If" h=n THEN Gu TO 300 

...v.vl ppiNT ' INK 0. PPiPEfi 6; 'YOl: 




have guessed "J INK RND*5.;h; IN 




' a: •• Tetter-; 


15= DO SUB A 10 . . - 
_.-.-> paint '' INK 3.; "Sorry., tmit 


4-70 IF hoi THEN PRINT PAPER B: 


350 GO TD 33© 


IBS PRINT 
i-iS RETURN 


_o3 REM **** Win ***-* . 




310 PRINT INK J-..TAB *J U«lI d 








32S PRINT ' INK t; "You 9 o t the 




.,o.-ri in " : j-l.; " guassss" 




;;.b print INK a. "The word if a 




".■a* 




;.j5 PRINT ' ' INK RMD*5; "Press a 

"3 WS for a neap game" 








7 -=s RUN 








-^.bridge" , "hazard" . "pumF it in '■ 





Word Carries 

















RETURN 




































RETURN 


BETTER" 














■ <:.■ - s 


RETUPii 


'STRRUBERRV 




RETURN 






• BT ft£ = 
























LET 34= 
























LET fiS- 


















j-.-f=Ti IRIJ 






LET flj- 
















17i5 


-ETURI-i 





ENTER YOUR GUESS NO. 9 

13 REM 3PECTRRL HRNGHRN 

1 HBHOCRNY 1383 



20 REH 

313 GOSUB 1000 

150 LET N=LEN «* 



7@ DIM BIN) 

75 DIM DIN) 

30 FOR G = l TO N 

90 LET B (G> =CQDE 

100 LET DIGJ-BIGJ 

■. lO ::EXT G 

aaa for _i = i to n+n 

14.0 GOSUB 4-10 

150 SCROLL 

1S0 SCROLL 

I7S SCROLL 

130 SCROLL 

190 PRINT "ENTER 

" ; U 

200 INPUT C* 

210 LET F=CODE C* 

220 FOR G = l TO 

230 IF D EG) ~ 

24-0 NEXT G 

.i-Si? NEXT J 

.-.;.5 L-OSUB 410 

.:. ,"i_i SCROLL 

375 PRINT "SORRY, TIME 

.-■50 GOTO 330 

.O','. 5CROLL 

310 PRINT TAB 8; "UELL DONE" 

330 PRINT "YOU GOT THE IJDHD J.N 

■■; o-i; " guesses- 

--25 SCROLL 

330 PRINT "THE WORD WAS ".ft* 
M5 SCROLL 
3S7 SCROLL 

348 PRINT "PRCSS ft NY" KEY FOR ft 
NEU GRME" 



"OUR GUESS .NO, 



F THEN LET OIC.i =0 



IS UP'" 



OUR GUE5S NO. 



34.5 




EE4TER YOUR GUE3S 








360 


















4.10 




ENTER YOUR GUESS 


4.1S 














IF B(E)=DiE) THEN PRINT "-■' 




4-30 

R$ B 
4.35 


IF BIEH1D1EI THEN PRINT CH 
IF' B (E) <. »D (EJ THEN LET H=H* 


TILE CRAZY 


10 REM TILE CRRZY 



LETTER5 



LETTERS 



4-4-0 NEXT E 

400- IF H=H THEN GOTO "OO 

iSS SCROLL 

160 PRINT "YOU HRUE GUESSED " : H 

" LETTER'' ; 

4-70 IF H(>1 THEN PRINT "g" 

ise SCROLL 

4.90 RETURN 

100O LET K =INT IRND*£5.*J.l .-Oi'i+JPFi 


1010 GOSUB K 









1510 


LET RJ= 


'FEATURE" 
























■CftMBRIDG 


. ^.-.-. 


























RETURN 






















. = 7 -• 


RETURN 


















LE; fl$ = 


RECORDER 



4-0 GOSUB 200 

50 GOSUB 200 

90 PRINT RT 16,j; 
MOUE-?" 

100 INPUT X 

110 IF RfXJ =CODE 

1 i20 PRINT RT 16,3;. 



14-0 IF R ( 

1513 LET «... 

ISO LET ftlX)=CODE 

I7S LET GO-SOtl 

130 GOTO 50 

200 REH *** 

210 PRINT RT 



I.CODE 
,'J =R (X) 



THEN GOTO 



INT OUT 



230 PRINT 

;.-:= print 

2G0 PRINT CHR$ fl I 1.1 ,: CHRJ . 



(S3,: CHRS 



k 
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word Carries 



268 




CHRJ Bl'15) ;CHRS flii6i ." 13 1 






r.:!0 


RETURN 






340 


DIM Pi 1161 














.; . p 


NEXT B 






410 


RETURN 


IB 












+■-" 


GO SUB .= 130 




GO 5UEr 2EI0 


90 


input ink ?;"LftSich on* t 



go to ise 



178 LET GO=GO*l 
13ES GO TO 50 

^jfi rem *h print out ** 
::p ppint st e.3. psph." _ 

:.;-GO NUMEEfi '. INK 2, ED 

S30 PRINT : PRINT 

23Gi PRINT INK RNDJi.CHfiS 
:-:.= » fi(JJ ,CH^J fiiS.I.CHRI PI 









fl (ld.1 ; CHR* B[15i.;CHRJ 








■■0 




















330 






LET GO-1 










4-10 


RETURN 


1-a 


C'flTfl 9,1*^5.2,11,6.1. 



The ultimate 

SINCLAIR ZX 81 (16K) 

DATABASE FILING SYSTEM 

by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 

The one you've been waiting fori! 



Cassette based 

Facilities include sort, search, list, delete, change, total numeric field, sav 
Complete with demonstration file and full instruction /application leaflet 
Requires 16K Bam pack. 
Applications: Recipe file 

Stamp/coin collections 

Inventory Control 

Employee Data 

Record Collections 

Magazine article catalogue 

May be used for any application where fast access is reou 

Access accepted 

Send cheque or P.O. or credit card number to: 

GEMINI MARKETING LTD. 

Quay House, Quay Road. Newton Abbot, De> 

OR telephone us with your credit card order 
on Newton Abbot (0626) 62869 



DESPATCH BY RETURN 
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Mathematics 




Delving 

numerically 

deeper 



Frank O'Hara from Surbiton in 

Surrey helped lan Logan decode 

the 8K ROM. Dr O'Hara has 

continued his investigations 

into the operation of the ZX81, 

and here shares with us some 

of his discoveries, with notes 

on some programs on 

elementary number theory for 

the ZX81. 



'■SWAC'in 1953. going fa. 



i: LO A, IDE): RLA : LD 



,andns 

E' to gain speed. 

The first program, EPRF, 

of anv odd number from 5 to 
1294!i?,,'255 12 to 

ihe program reports 
goes about lOOOtimi 

i been achiei 



han 20 



s of ir 






single 



(a) 

NiiVtITI 



idthii 



ne code [bj MPRF in 

(c) FE24:Fern 
ed to test nu 
digits long for 
ie. lack of prirr 

The kernel 



multiple precision integer divi- 



gram Microcomputers, h\, 
William Barden, Jr. Sams. In 
dianapolis, 1977, page 1091. 1' 



ire jusl a simple I near 
rsof 3, 5 and 7 as well 



an 2 to the 32 in 

ising random B, 9 



about 3.000 divisor 


,-„-,..: 


range when all odd 
being tried. Dr. O'Ha 
program to check th 

up 10 30 ones lie. o 


'numbe 







flrsm. too Cher uses 




junct on with the third program 






na3l82t.y- of machir 




ardOLitca oi of BASIC 




„nu blush it. 




The third program, 


=E24, 










reducing modulo N. If th 














eudo- 






always prime in this ca: 








completed provided N- 








involves MPRF agai 


. Dr. 


O'Hara used FE24 in p 






s. 23 




of 27 






results which he could r 


OtQSt 



■^■■4 Mathematics (■^■^^■■^■^■■■p 

hours. To factorize la-gor voivn pictng up the divisor 2,4,2,4.6,2.6.4,2,4,6,6, 

numbers would ba impractical, facto-; jntf t-e aucnem ito 2. 6, 4, 2. 6, 4. 6, 8, 4, 2, 4, 2, 

So far Dr. O Hara has been (actor) I pi nting up :<. 4. 8, 6,4. 6,2 4 6 2 6 6 4 

lucky in that the largest - u n d.g Is of l-« wiotlent So i-h 2, 4, 6, 2, 6, 4, 2, 4, 2, 1 0, 2, 

needed was about 40 moires ;.'|;.Micd oats ..I uis-.-ri '0' 10 

for a factor of about 30C 000 0' melrlyBroa linmach.nucode 

But it would be nice if a pnwer- tor spaed Each time the divisor is set, 

■iji t-^.-inque like the use of the main divii-on i^.bruurine is 

■:i...".i din. Mtrvr;;.;. js les bad t Inc Assenbier 'his con called. This does an ordinary 

by Donald Knuth in "The &■:<• ■;■.-* •"..;. > hv i. >s ■ -, ' .\i ■) u,' restoring d Vision be explained 

Computer Programming ■ save H'L' and k . Tne ne»t in Zsks and Barttefl wfth the 

"■■" l ■■■'■■■ ''''-■■' -> I 'Ki3 ■■■-■'■ ■:-, ■ ,.,,.■ ,:.,„: , .,i.| ,. „:-■.„ ■..ini-, , „.',■ , ■!,.-.,, , ..,-.,., 

psqe;, 345 347) could be im- sieve which ?.d.„lr-; n...lt.p ,:■;. POM Jmsmr: routine of ,hii.-.-.v 

plemented on the ZXB1 . Or. of 3. 5 and 7 as well as 2 and rngafUr]32bJlsneherfiJintho 

O H,ii;i f,ii= 5t.:rli«tJ rhiB, but hence g.ims a factor of about divisor by sav.ng any bit ol the 

thata"l6o732 aS o1i'microp.o e to t^dilTso* (DElT adds'" his saua"e r^i'lVr^ numb- ll"- 

.:.-s,;or would be needed, sequence of numbers ,n a is greater, the nmuran-. rciufs 

A final note on what is perpeiua nnjujft.j- fymj il,.- in ISASK.: !,:, rc-poir' a ruin*, 

perhaus his -nos: spe, :,..:uh,r values 3, 5, 7 and 11 ): 

lesullodjie. il„,:.:.:.5Utifuland 

justly Tamous factorisation of ^ "^~ ^^~ ^^^^^^^^— 

two primes 2071723 end Step Label Opcode Comments 

5363222357 took under 20 1 EXX 

moults with MPRF. compared 2 LD (67821,111 Sa.cHI. 

Ijiur. Of course, ilifroisagain 4 EXX 

Di a factor of 1 7 in lime here, 5 LD DE.0003 Set divisor to 3. 

every 34th divisor. So one 7 LD DE.O005 

would normally "take to "reach 9 LD DE^oV'^ 

120,000. to CALL64E7.DIVN 

1 1 LD DE.00OB 

The Assembler For SPRF i 2 CALL 64E7,DIVN 

13 SIEVEINCOE ' Add 2 to d I vis or by incrementing 

room for BASIC, Dr. O'Hara is CALL64E7DIVN 

started by putting RAMTOP at 1 6 INC DE Arid 4 to d.visor bv incramf.nt.rm 

96,0ie.at24576d(24K;witrt 17 IMC DE M4«me8 

16K RAM attached). He then ia INC DE 
25471 



2591: 



nany s 



20 



he next four. FE24 .. mostly m 
IASIC. To raise 2 to the power 
I, where M is usually N - 1, it 

on of M. Then it repeaiedly 

oubles the residue, starting 
jf. 1.. Hr'.il r, 'during eadithii.' 

lachinecode, about 7 5 bytes. 

iiiltiplication is in BASIC. The 



CAM ■•■!! 
Mi. IJ! 



2 651 J * 
2i :: '-.' : 



1: I 




201 




lDhl ■::..■;■!! a 






202 




ex de.h'l 

CALL 64E7 


umb 


umber is entered 


206 
207 


».« 


JP63AO. SIEVE 
EXX 

LDHL.(6790> 


nt,.:t 


a BASIC stores it, 
ortol and enters 


209 








M ("bug-proof", 


210 










211 




LDBC.20 
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Mathematics 



EX DE.HL 

ADCHL.HL 

JR C.650A.SAVE If a bit flrc 

SBCHL.DE Trialaubti 

JRNC650D.NRST Go. ilm. 



io i-'c-:m • -v comments ht line soc 

12 FAST 

ISO REM *PUT CODE RT L TO L + N-l 

130 LET C=16420 

132 LET L=S5-3?1 

13i LET N = 10O 

140 FOR 1 = 1 TO 5 

142 LET C:CH06 

14.4 LET L=Lfl0E 






316 REN **RE -ENTER HERE 

320 INPUT MS 

3E5 LET N = URL N$ 

330 LET H = N 

3 4-C5 FOR 1 = TO 3 

350 POKE aB512+I,H-256*INT 



360 



LET 



4/356! 



380 POKE 25510,1 

-:".-3 POKE 26511.0 

■130 LET 5=10*5QR (N.-10S> -1 

440 POKE 25517.INT !5.'SSSi 

--.0 POKE i65if,,S -2^'-- •■■- :■■ ., ---.SL: 

460 LET U = L15R 2547-1 

470 IF PEEK. 26516 = 1 THEN GOTO 
lO 

_4S0 LET D=PEEK aB5 1Q -1-256 tPEEK 2 



=1 THEN GOTO 510 



462 IF :_ _ 

485 LET O =N ..-D 

4 90 LET Q*=5TRJ INT 

435 IF O-1©0*INT I Q 
N LET Q*=Q*+"0" 

5SCl LET Q$=OS*STRt 
J3/100) ) 

505 PRINT N*; " = "; 

SOS GOTO 320 

510 PRINT M*; 

520 GOTO 3 23 



O-1©0*INT I 



15 PRIME" 



L 



1 REM "SPRF" 

^ REM OK S:fc" L-OzLE -»■? OR !™ 
LN SCROLL -i| UN SCROLL flP LM 5 
CROLL ■?■)" |..N 5CROLL ?, k LH SCRTtlf" 
i. :.' SLPJLL - .. LN SCROLL ?;-: 
'. <LN SCROLL 75^ .: FOR LN SCROLL 
?'<LN SCROLL ?5^ ; FOP. LN Sr.PTrLL 
?<t<<LN SCROLL ?.:-LIJ SCROLL - < ,- 
-: <LN -SCROLL "'5»* 

3 RfcM , FOP LN .SCROLL "5." , F 
OR LN SCROLL ?(<LN SCROLL 75,"' ; 
FORLN SCROLL -iinLH SCROLL " ' v 
LN SCROLL ?5V , FOR LN Sr.POLL ■> ■■ 

; -Uk'' -'CROLL 'E m * ; FDR LN SCROLL 
75i& .: FOi. LN SCROLL ^ ,. , , , LfJ = ,- p 
OLL ?(iLN SCROLL ''UmLN SC.P.-.i l 
7<vLN SCPuLL ■ ■■ -.LN SCROLL ? 

4 REM 5$i ,- FOR LN SCROLL 7 5^" 

.. F-OR LN SCROLL ?Vi(ilK SCROLL ^ 
5^ , FOR LN SCROLL -.:;LN SC.POi.i 
7(<i<LN SCROLL 7-5V . FOR LN SC.RC 
LL •'((LM SCROLL 7 5< . - p OR l^j 5cr 
uLL -5." . FOP LM SCROLL ?f(,<LN 
St ROLL * LM SCROLL ?at(LN SCRO 
LL -Eh" FOR LN SCROLL T< 

3 CFM LN SCROLL 7 5V ; POP LN 
=.<_PuL!_ - . :.LN SCROLL ?o:LN SCR 

OLL ~. ■. . :;.N SCROLL 7.<LN SCROLL 
75™ , f-.jR LN SCROLL 7 i ■ LN SCROLL 
-■S< a , Flip LN SCROLL 77H7 OR ED" 
CO SUE: -|J7 QR 5 _. 4 g QR GUS ,,p - 
FOR ..-USLIE. ~ F'jR OP Gosue "SP COS 
UB -Kr:@-'. a OO-SUB 7R I 

5 REM rjEu OR GOSUB 7 FOP GOS.1J 
S "7_F'_'R OP ■-{acRFg- GCSUE 7S.I-R Y 
* .-IS l,.-.:-!.:B ""H'l-iH" OP Efc7 GOSUB T 



949S7; 
520 REM IDENTIFIES PRIMES OR 
ILLE5T PRIME FACTOR RiJ 



GIUE5 _ 

■: n-FRCTOR 
630 REM RUN BY 



g*a RUN 

O40 REM RFTER 7 SECS "L" UILL 

RPPERR: ENTER R NO. RND MEULINE 
S50 REM CONTINUE RT UILL 
■SCO REM BREAK BY -STOP" 
670 R EM IE R UBOUT FIR5T " RND 

ENTER la^BHMiWi STOP (5HIFTED fi) 
67*5 REM TO SEE THE SPEED. TRY: - 
6S0 REM "9S7" , "9973": "9599 1"; 

1 'i'VJ' 3 ;.:j" '9i99591 . *jS5v4rv-i" ; 

" 3'j'j'V395.-7" , '4.5CiJ 967291" 
690 REM THE 1ST 5 RRE IMMEDIATE 
7VC REM THE LAST S TPtKE -S , 10 

RND 20 SECONDS 
710 REM TRY "961"; "9940OB91"; 
4S94349777" TO SEE SOME FACTORS 
.SO REM TO GET RLL THE FftCTcn-s 

OF R NUMBER USE OS A-5 INPUT 
733 REM EG ENTER ' 32320 1 1SS 1 ' 
740 REM RESULT: 12-97 * 2467.752- 
750 REM RUBOUT THE QUOTES FROM 

"L" RND ENTER Of /IE THE LETTER 

a RND THE SYMBOL *) 

7S0 REM THE RESULT: 1523 * 1621 
771? REM TPV "479i9S--CCS" (IT 

HAS 5 FAC TORS) 



HESE 11 LINES: - 
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g Mathematics 



795 REM 321 CLS 

500 REM 3.-i L E" 

■5Ui PEM 325 FOR , J = i . 

SB0 REM 326 LET M=M*S 



REM 327 LET 



lfc=3TR£ IMT 
-iOOUNT in.- 



340 REM 

■ 10 THEN LET M»'=N T r 

r-0 PEM 3-29 LET Nt = NJtSTR( (N- 

fpO "=.-: B3.5 ME XT J 

--■B PEN 505 GOTO "=-n 

c.-S PEM E-2C NEXT .J 

o-B3 RE!-] 5-J.0 GOTO jS3 

--■7 «EH T-y WITH "59"; "959", 

.-'TV, ■39959--; ... -5.^0 _,-.^ -, 
TO GET SCREENFULS OF RE §..JLT= " " 

r.vj. REM TRY UITH ■■i='5i-i.---. = = 

.^■ L ,, 13& 721F5"., ETC. TO FIND. SRY 

L e Lft R P E = T PR I ME = .- 9 f- f- --■=• " 

^S„^M LiJ.E RHMCOi-i INPUT TO SE 

HITHERTO UiiSEEN ;■■ p '"", 

--? PE- EC, i-PEEE RRN& 
.-5-^ PEH THE-; print 5E7*; i+ PN01 
-:.r. ._'^E WE.vT C'L-.r, NO. RS TfiPiiT 

940 REM TRY 5ES*!l t RHD» 

-2S Pp" R y C 2**31 *■ '■ l-P-.^P : T-I-O 

^H£? RFrM -■"- PPI--!E= !JO -ONE MB5 
= '.E- -.EEM EEFOR.E 
J70 REM SRUE MODIFIED PROGRAM 
"' ' -'POC' LU CK 



ED 5R EB ED SH EB D9 ED 

^rfi C--5 0=! EC rr. a 3E (j,- ig 

R7 IE 04- P.7 ED 52 37 10 

-■^ :-^ ED SR EB ED Bft EB 

09 .-c B5 2S 0B «7 2H 94- 

67 ED 52 DO 3E SI IS 05 

RF ED 53 SE 67 32 96 67 

D9 2fl 32 S7 ED 5B SB 57 

D9 El C9 00 00 00 0Q 00 

O0 00 00 00 0O S 00 00 



00 00 00 



990 REM ; 



HE ZX51 



fS£ J S~ 5 fiND 2**51-1 INRCCURRT 

r.aaoBREf-i it HOLE'S £ * (.-,2-2-3 - 



RCDURRTELV 



LIHE5 2 TD 



ED S3 ©0 



19 EB CD E7 



13 13 CD 



54 21 06 00 19 EB CD 



21 BS 00 19 EB CL» 
31 06 00 19 EB CD 
13 13 13 13 CD E7 



06 00 19 EB 
13 CD E7 (54 



19 EB CD 



13 CD E7 



64 21 OB 00 19 
CD E7 S4 13 13 CD E7 



OS 00 19 EB 



13 13 13 



CD E7 54 




L 



HILDERBAY 
LTD 

Professional 
Software 

SPECTRUM SOFTWARE 
NOW AVAILABLE! 

Details from us. 

Tape recorder suitable for microcomputer use, 
aligned and tested on computer signals 
£22 + £2 P&P. 

ZX81 16K RAM packs, comprehensively 
tested (for bad bits, addressing faults, printer 
saving) £30. 

HILDERBAY SUMMER 
ZX81 SALE! 

Beamscan (beam anaiysisl 

Payroll £13 each 

Stock Control 

Optimax £20 until 21 September 

Budget I & II £9 (2 programs) 

Time Ledger 

Critical Path £8 each 

Financial Pack I 

Gold £5 each 

These programs have been described and 
reviewed previously (or we can provide 
details). 

All prices include VAT, and are post free. Sale 
prices are valid until 21 September 1982. 
Free updates, comprehensive telephone and 
personal support, and competition prizes are 
not available for summer sale purchases. 

HILDERBAY LTD 

Professional Software 

8/10 Parkway 

Regents Park 

London NW1 7AA 

Tel 01-485 1 059 Telex 22870 



THE 



BUFFER 



MICRO SHOP 

(NEXT TO STREATHAM STATION) 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 



PROGRAMS, GAMES, "ADD-ONS" 



LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS 6 TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUS 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tel: 01-769 2887. 



ZX-81 

KEYBOARD BLEEPErT%\ 



No soldering required. 

I keys bleep In slow S fast modes, (all 2 
characters). 

He.i'iy d.^e,rii:-!-^.i ,'i i] Liar j meed 
35p [HKJ insrrucaone, p&p and V.A.T). 

LOADING AID 







£9.95p (inc instructions, p&p and V.A.T.). 

T-SHIRTS 

Black with red lettering - 'Sinclair ZX-81.' 
Also available "ZX Spectrum" 
Slate size required. - 24-44" 
£3.25p (inc p&p and V.A.T.) 

SWEATSHIRTS 

As above. £6.99p 

FULCRUM PRODUCTS dept Q 

Steep Lane, Hillside, 
Findon W Sussex BN14 OUF 




Roger Macintyre from Ravenscourt 

Park has decided the delights of 

west London are not enough for him. 

He prefers the space lanes, where he 

is responsible for the security of a 

cube of space, measuring 10 x 10 x 

10. The Terran Federation, sparing no 

expense in the defence of earth, 

have provided him with a space ship 

equipped with a ZX81 as its on-board 

computer. Roger needs a break on 

earth, so now it is your task to guard 

the space lanes. 



space Shootdown 




ENERGY LEFT 



15HIP IS CRUISING AT THE 

CC-ORDINBTES: 

ENTER VOUR L COMMfif!B 
N,S,E,U, tL) BSER , 
RJOUflNCE , '.RiETREflT TIME: 



fill ,■- 



10 REM SETUEEN THE 5TfiR5 
2© REM BY ROGER MHCINTYHE 
38 GOSUB 107O 

4-s gosub see 



space Shootdown 



OMMANO" 

90 PRINT BT 18,2; "N.S.E.U 
5ER, " , " tfl) DUflNCE, <R) ETRERT" 

100 LET L =L -0 - ™ 

120 IF INKEY» 

130 IF INREYJ 



140 IF INKEVt="N" 
1 

150 IF INKEYJs 
1 

160 IF INREYJ = 
1 

170 IF INKEY* = 



THEN LET 
THEN LET- 
THEN LET 
THEN LET 



195 PRINT RT 5 

200 GOSUB 620 

210 IF RND>0-5 THEN GOTO 40 

24.0 LET fl:fl + INT ( <RND*3) - < RND * 



550 IF R<1 THEN LET A = l 

255 IF fi>10 THEN LET R=l 
260 LET B=B+INT I (R!4D*3i 

265 IF B>10 THEN LET B = I 

256 IF B<1 THEN LET B=l 
270 IF RND;0.5 THEN GOTO 

=C + INT C (RND*3) 



360 LET C 



290 IF C<1 THEN LET C=l 

300 IF C>10 THEN LET C=10 

310 GOTO 4Q 

320 REM ** FIRE LRSER ** 

330 LET L=L-0.75 

340 PRINT RT 1,9; 

350 IF RBS (fl-Xl >3 OR BBS ( B -V i 
•3 OR RBS (C-Z) ;3 THEN PRINT AT 
1,0; "OUT OF RANGE . . . " 

360 FOR U = l TO 50 

370 NEXT J 

375 PRINT RT l.OjT* 

330 IF RBS (A-XJ ?3 OR RBS SB-Y) 
:3 OR RB5 (C-ZJ >3 THEN RETURN 

390 PRINT RT 1, a; "ORDER TO FIRE 

UNDERSTOOD" 

4-00 FOR U = l TO 50 

4.10 NEXT J 

415 PRINT RT l,8;Tt 

420 IF RND<.65 THE N GOTO 470 

430 PRINT RT 1,6: "^HH MISSED 



440 FOR U = l TO 5 

450 NEXT J 

45S PRINT RT 1.0 

460 GOTO 4-90 

470 PRINT RT 1,0 
RTS RCCURRTE HIT" 

430 LET 

432 



"COMPUTER REPO 



TO 50 

433 NEXT U 

435 PRINT RT l.OjT 

4S0 RETURN 

S00 PRINT 

510 PRINT TAB 3; "■ 

520 PRINT 



TERM INRT ION 



S30 IFTKB THEN PR1W "Lie HRUE 
BEEN IN SPACE TOO LONG" 
540 IF L>0 THEN PRINT "■ UE HRU 
E SEEN DEFEATED ■" 
550 PRINT 

_s55 print rt 1 , ; " energy left 
■ "; l; " ergs 

560 if l.<*& then pr int 

energy banks empty 



570 STOP 
530 PRINT 
590 PRINT 
H THE;"; TAB 
SIB STOP 



UE HRUE COLLIDED UIT 



"RLI 



HIP" 



.. ALIENS SHOOT ** 
630 IF RBS (A-X) >3 OR (IBS IB- 
•3 OR RBS (C-Zl S3 THEN RETURN 
650 IF RNP>0.75 THE N RETU RN 
660 PRINT AT 1 , .■ "BHWI RLXE: 
FIRING AT US HH" 
670 FOR J=-a TO 5« 
S30 NEXT J 
690 PRINT AT l..B;T* 
700 IF RND>0.7 THEN GOTO 
710 PRINT AT 
HRS HIT r— * 



BLIEN FIRE 



, 20 LET L = L-7 

730 IF L<=0 THEN GOTO 

74S FOR J = l TO 50 

y-i.3 NEXT J 

755 PRINT AT l,B.;Tt 

760 RETURN 

""INT AT ' 



770 HKINI IL.ii.'i'., ■' 
IRE MISSED1IIII1II" 

-" 5i? 

3 . T I 



1 1 ALIEN F 



--:■!_■ -;ext u 

7 ja PRINT AT 

735 RETURN 

300 REM ** PRINT GUT 

S5Q PRINT RT ~~ 
3 " ; L; " ERGS 

i70 LET TI-TI-i 

330 IF TI-0 THEN GOTO 500 

330 PRINT AT 19, 20: "TIME: 

900 IF L <3 THE" " 
,'^JM ENERGY LOU ^-a 

92S PRINT AT 20.19. 

330 PRINT AT 14,0;" 
J IS TNG AT THE" 



"ENERGY LEFT 



THEN PRINT AT 12,4;" 



| SHIP IS CR 



CD-ORPINHTE5 : 





PRINT TRB 4: X; *' 


. Y; " ".: Z 




IF fl-X AND 


B=Y AND C=Z THEN 


GOTO 530 

S6 PRINT AT 5 


a; ' - rt" 


at 5. a; "S 


Jt- ; at 5,0; " 


0; "ALIEN C-R&FT I 














































' •■ 


IF OZ THEN PRINT 






IF C<Z THEN PRINT 


'• IN FROM 


























LET L-25+INT (RNO*30f 






























RNDJtlO 






























Ltl 4= INT 






1195 


LET S*=" 







1197 LET 



-* = '■ 



1200 FOR U=0 

1285 PLOT J,0 

1210 PLOT -J,* 

1220 NEXT U 

1230 FOR U=0 

1240 PLOT 0,J 

1250 PLOT S3. 

1260 NEXT J 

1270 RETURN 



16K Program 



String along 
with your 
friends 

Graham Charlton 
from Romford 
has contributed 
some fine utility 
programs for the ZX81. 



3000 SCROLL 

3010 PRINT TAB 7; 

CTORY " 

-■OS'S SCROLL 

3030 RRINT TAE5 10 

3040 LET &* = '■" 

3050 LET U = -31 

:o~-o SCROLL 



3030 SCROLL 

3100 LET 2*=JNKEV* 

3110 IF Z$ = "" THEM (5DTO 3 

VI2D IF Z)-"l" THEI'i C-C-5^:e 

::,3C IF Z*="2" THEN i."C3i..E 

Mill IF ZS = "3" THEM S^E 
ONe DIRECTORY" 

; S>S GOTO 3060 



, CHARLTON 



1000 

= 000 




1010 PRIM. 

LC£^ INPUT iiS 

1030 IF M*="" 

1040 SCROLL 

1050 PRINT H*; 

1060 INPUT N* 

107k.' LET *,!=i,i + 3 

1080 LET fl»:flj 



1090 LET X 

iistj for v=x to a ■ 

1110 IF H*(X TO X + : 
31) THEM GOTO 1000 
~- LET Bj = flJfV ~ 
fit EY TO 



1130 LET 

+341 

1140 LET hs. (X ■ 

1150 LET X=Y 

11SO NEXT V 

1 173 GOTO 1003 

^!0S SCROLL 

£810 PRINT "NOI 

1320 INPUT N* 

.6030 FOR Z = l TO U STEP 32 

LJ04O IF R»fZ TO Z+LEN H*-li 1 >M* 

THEN GOTO 20S0 

3 5 C ?CklI_l 

3060 PRINT A*fZ TO Z*31> 

£070 IF tNKEY*»"S" THEN PAUSE 4H 



-CJ\? 



"SEARCH COMPLETE" 




73 IF RNP>=, 
S~ THEN LET R; 

■3d NEXT & 

..2Q FOR H=l TO 16 

13a FOR fi=-16 TO 15 

14-5 IF R=i3 THEN GOTO 160 

153 PRINT OSiRBS H ) ; 

iSO NEXT R 

_re SCROLL 

,60 LET ni=RJ(2 TO .1 +RS ( 

LI--Z !i£XT H 

aeo soto so 
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16K program 



Dot-dot-dot, clash- 
clash-clash 

Master Morse code with the help 

of this 16K ZX81 program from 

John Knight of Cheshire. 



2015 SCROLL 
2020 PRINT ■ 
THREE" 



MORSE, FIND YOU 



ciency in Morse code. This pro- at line 9000. which goes into 


£025 


SCROLL 




- ,? ... 


PRINT "GUESSES TO 1JL1R.K PUT 


required level of skill elements of CS. To simplify 

When you run the program a later processing, CSI3B) is the 

menu will appear giving you the equivalent of CHRSI38), ie. the 


UHHT 
. O T 5 

£050 


IT IS. " 

SCROLL 

SCROLL 

PRINT "PRESS NEWLINF ijhFn v 


option of entering an English letter "A". The program tells 


OU APE" 




£055 


SC-KOLL 






PRINT TAB 3; "READY TO STRRT 








th^e 'tne's nd a re 3 n n t d enng V °s ' h ' eS ^^^ a "° WBd ' 


£070 


LET I S-i V * = " THEN G&TP i»*-7j- 




■ ■ ■■ 


FOR Z=l TO 10 


13 REM MOR5E TRAINER 


2090 


LET J-38+INT (RND*__6i 


20 REM f.C> J KNIGHT, 1532 




SCROLL 


30 GOSUB 9000 


2110 
$<-J) 


PRINT "UHRT LETTER DOES " ; C- 


40 FOR G=l TO 10 




41 SCROLL 


-121- 


SCROLL 


42 NEXT G 


2130 


PRINT TAB 12.; "REPRESENT" " 


44 PRINT "MAKE A SELECTION:' 1 


=!i4iB 


FOR H=l TO 3 


45 SCROLL 


2150 


INPUT Kt 


46 SCROLL 


._: .1 6 O 


IF CODE iK*. =J THEM GOTO j?i? 


47 SCROLL 


2G 




*Q PRINT "1 - ENGLISH TO HORSE 


£ .1. TO 


SCROLL 




2 175 


SCROLL 


50 SCROLL 


2180 


IF M!3 THEN PRINT "NO,. TRY 


55 SCROLL 


: "s:- 




63 PRINT "2 - MORSE TO ENGLISH 


£ 1 _' 


IF H=3 THEN PRINT CttJJ;" a 




EPRE-.ENTS " ! CHRt CJ> 


70 SCROLL 


2200 


NEXT H 


75 SCROLL 


.21.0 


GOTO 2250 


30 PRINT "3 - TO END" 


. £ ." 


SCROLL 


90 INPUT T 


--50 


PRINT "YES. YOU ARE RIGHT" 


100 GDSUB T-IOCX? 


. "■ _J 4- G 


LET 5=5+1 


110 GOTO 40 


■ - 2f0 


SCROLL 


1000 REM f£NG L .ISH TO HORSE 


■;.---. 


SCROLL 


1002 SCROLL 


= 260 


PRINT "YOUR SCORE IS "IS;" 


1003 SCROLL 


OUT OF "; Z 


1005 SCROLL 


2265 


-3CPOLL 


1010 PRINT "ENGLISH TO .MOPSf ' 
1015 SCROLL 


. .- .'0 

■ .'■ ': :■ 


5CRDLL 


1017 SCROLL 






1020 PRINT "ENTER YOUR ME:"S«L-if 


."■ 


SCROLL 


THEN" 


":i?- 


SCROLL 


1025 SCROLL 


■: ? 1 


ME>T - 


1030 PRINT TRB 3; "PRESS MEl.il_J.tiE" 


:■ : £ "' 


BFTiipn 


1040 INPUT US 


. O tl O 


STOP 


i3-L5 SCROLL 


— J0 0. 


FAST 


1050 FOR G=l TO LEN US 






1055 IF USUI <>" " THEM GOTO 10S 




1053 SCROLL 
1365 SCROLL 


_i_, s jf^__. *--■ -*.-."- - * *"*' *~ 


"010 


DIM C* ft-4,5.i 


1070 GOTO 1090 


". v. ?~ 


FOR -=33 TO 64 


1050 PRINT CS (CODE U'S<1>).; 


;io:-.0 


LET E$="" 


1033 LET U*=US(2 TO ) 


9G4 


FOR C=l TO 5 


1100 NEXT G 


■ .- -+ =■ 


IF A*!l)="*" THEN GOTO 9030 


1120 IF INKEY*="" THEN GOTO 1120 


■.:,:■=- o 


LET BS = BS+RS >:i* 


1130 RETURN 


: O~-0 


LET A* = AS tS TO 1 


200© REM MORSE TO ENGLISH 






£002 SCROLL 


■■:-c*-i 


LET Ct(3!._( 


2005 SCROLL 


90 35 


LET A*=A* (2 TO > 


SQ07 5CROLL 




NEXT B 


SO10 PRINT "I LULL GIUE YOU P. LE 






TTER IN" 


2.-5 0O 


RETURN 


38 
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WHATCANID0WITH1K? 

If your answer is "not much", (hen you must read the 
new book from V&H, 'What Can I Do With IK? I40 
programs and routines for- the 1K Sinclair ZXSti'. 

..a splendid book and one which will repay your 
investment lime and time again." IZX Computing), 
Book £4.95. 
Also available on cassette £4.95. 

NEW 

WHAT CAN I DO WITH 16K? 

The companion volume to the above containing 

complete program listings for 16K. 

BookE4.95. 

Cassettes available individually - ask for list. 

ZX81 PAYROLL 

Probably the best ZX program ever written for the 

Cassette (only! E12.65 inc VAT 

Manual iooiy) E2_oo 

Cassette & Manual £14.50 inc VAT. 

ALSO AVAILABLE FOR PET (32KI 

V&H Computer Services 

182c Kingston Rd. 

Staines 

Middx. 

Tel: Staines 58041 




THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the ZX81 Enthusiast. 

By Mike Lord, 120 pages. 

Programs for IK RAM, and programs for 

16K HAM. Games, Business and Engineering 

Applications. RAM & |.'0 Circuits. Useful 

POM Routines. Hints and Tips. 



What Can I Do with IK? 



The ZX80 Magic Book 

Mastering Machine Code on your ZX81 

P^ VISA : ^-: m.™!, L S, 

TIMEDATA LTD Dept G 57 Swallowdale Basildon 
Esse* SS16 5JG Tel: (02581 411125 (MON-FRI) 

-uITIEDAlA 
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VIDEO-INDEX 



• Designed specif 

• Ovf UXOreferr-rir.^ij 

• Up la 57 cha'aaers r-.i 
reference 

• hast rinn powerfu ma;-. 

• Minimum keystroke da' 



fort 



i :k«.un-i 









Video Software Ltd 

Stone Lane Kinver 

Stourbridge 

West Midlands DY7 6EQ 



SECOND FOUNDATION 
zxiti software 



COMPUTATUNE tlfii 
STARTER PACK ' twel 



ARCADE PACK , four i 
VARIED GAME PACK 

TOLINKA • i6K use yo 
GC.E. EXAMS .ao min. 




Your first hours with a zx 

computer can be 
bewildering as you try to 

make sense of the 

manual, and sort out just 

what you can do with 

your new possession. 

Mark Charlton, author of 

The Cateway Guide to the 

zx80andthezx8l, 

discusses some of the 

fundamental parts of the 

basic programming 
language. Although the 
program printouts are 

from a ZX81, all the 

material here applies to 

the zx spectrum, and 

most of it to the ZX80. 
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The PRINT statement 



. Type the followi 
5 NEWLINE/RETURN: 



fr.D Ydu can use Ihe PRINT 

outer act as a calculator. Ent 
the following, and then pic 
■NEWLINE.' RETURN: 

PRINT 5-3 

UEVVLINE/ RETURN, you'll si 

This 'direct calculation mod 
an work ou! problems . 
complex as you wish. Try ll 
following, remembering 

press NEWLINE/RETURN afl 



found. If you want [he compute 

must be enclosed within quoti 

pruss NEWLINERETURN^ttc 
typing it inl. the following: 
PRINT "HI THERE" 



REM, and soi 

REM can be i 
anything you I 



it the top of tl 



mkly; Si.. 



PRINT 2 3 will It 



run PROGRAM ONE. Whan 
RUN this, which you dc 
pressing the R key, then pi 

ing NEWLINE RETURN. 



PROGRAM ONE 



^O PRINT 1 
.10 PRINT £ 
5(3 PRINT "T 



10 REM THIS WORKS OUT 
THE SCORE 

10 REM FIND THE ANGLE 
There is no reason why there 



the word REM at the beginning 
of each new line. For example: 
60 REM THE MULTIPLICATION 
ROUTINE IN WHICH 
70 REM THE TWO 
VARIABLES A AND B 
80 REM ARE MULTIPLIED 
TOGETHER 

REMark line 






REM, ' 
i the t 



NEWLINE RETURN 



□rd NEWLINE/RETURN. 

oin You'll recall, from the timi 

3 rs. you've pressed LIST while worl 

ks. ing through this article, thi 

hit LIST is the BASIC r. 



A DEMON5TRHT 



PRINT SQR(8+1) 





in the computer let's learn i lit 


THIS 


IS R ENEHONSTRRTION 


PRINT ihe square root (that's 
Atat SOR means) of the sum 


He more about programs. Entur 
the word LIST (which you do by 
pressing the K key!, then press 
NEWLINE/RETURN. You'll sue 


THI5 


IS THE END 


tat is the square loot of nine 






If your computer is functioning 
correctly, you should - of 


the program listing comes hack. 
Notice that every line starts with 






course - have gut an answer 
of three. 


;:r,7i™T,;,: 
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PROGRAM TWO 

20 PRINT "THIS 13 R PEMONSTBflT 
IOM" 

30 PRINT 1 

<tfi! PRINT S 

SO PRINT "THIS IS THE END" 



order. Enter the foliating, and 


tttm 


then press NEWLINE/ 


RETURN. 


THIS 


15 PRINT "THIS IS A 




NEWLINE" 


so-" 


You'll see. PROGRAM THREE, 


g/zs 



IS A DEMONSTRATION 



PROGRAM THREE 



__ REM 

IS PRINT "THI5 15 R NEWLINE" 

20 PRINT "THIS IS fl DEi-IONSTRBT 
IQN" 

3a PRINT 1 

4.0 PRINT S 

S0 PRINT "THIS IS THE END" 



nent. The command 



pjler. eithor by typing it in 
hy loading a program in I 
cassette. Thu computer 











n"r 


,-nm „ 


1 '"''■' 


ally enough - 
d STOP. Enter 


2b 


STOP 




the A key 
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PROGRAM FOUR 

10 REM PRINT FORMATS 

2Q PRINT 

30 PRINT 

<L0 PRINT 

SO PRINT 

55 PRINT "HI "155 

"70 PRINT ."HI "; 7-0 

30 PRINT 12 

90 PRINT 1.2 

10© PRINT .1 

110 PRINT . 1; a 



FOR J=l 
PRINT J 
NcXT J 



the PRINT c 

and run PROGRAM FOUR, 
PRINT FORMATS. Fallow thi; 
explanation carefully, and you 



SIX IPRINT TWO- 



olher. PROGRAM 7 [PRINT 
TWO - CI prints them in neal lil- 
lle columns PROGRAM EIGHT 
IPRINT TWO-OI prints out the 



PROGRAM SIX 

IP REM PRINT TUO 

£0 FOR *Jl = 1 TO 10 

30 PRINT J; 

4.0 NEXT J 



PROGRAM SEVEN 

IO REM PRINT TUO 

20 FOR U=l TO IO 

30 PRINT J.. 

4.0 NEXT J 



PROGRAM EIGHT 

10 REM PRINT TUO - 

20 FOR J=l TO 10 

30 PRINT J; " "; 

4.0 NEXT J 



55 -This prints the won 
jr55. 5 



ie program, before anything is 



and tl 



iviru] a 



70 —The comma (shift the full stop, near the bottom 
hand corner of the keyboard), as you can sea. n 
start of the line halfway across the screen. 

30 —This allows the numbers 1 and 2 to be printed cl 
together. Note that even if there is a space betv. 
numbers in the program las in PRINT 1 2). the c 
will still print them as 12. 

50 -This line uses commas between the numbers to 
that they will be printed in separate halves of thi 

100 -Thfl comma at the beginning of the line moves t 

110 -The semicolon between the numbers ensures th. 



PROGRAM NINE 



18 REM PRINT TUO 

SO FOR J=l TO IO 

3S1 PRINT TAB JJ J 

4.0 NEXT J 



PROGRAM TEN 

10 REM PRINT TUO - 1 

20 FOR J=l TO 10 

30 PRINT TAB 3*U; J 

4.C NEXT O 
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PROGRAM ELEVEN 

1© REM TABULATOR ROCKET RANGE 

30 REM (CJ CHARLTON 19S2 

35 DIM fi$(5.5) 

37 SCROLL 

30 FOR U»10 TO 1 STEP -1 

40 PRINT TAB 3*d.:J 

50 FOR fi = l TO J 

52 SCROLL 

55 NEXT ft 

70 NEXT J 

71 LETT RJ(1) = 
73 LET A* (S) = 

73 LETT AS 13) = 

74 LET A* <4) = 

75 LET A* IS) = > * < 
80 REH ** MAIN PROGRAM 
90 LET Q = INT [RND*25) + 

110 FOR R=l TO 5 

115 SCROLL 

120 PRINT "C-JTAB (O) 

30,: " ) ■■ 

130 NEXT R 

170 LET SPACE=Q-'3 

180 FOR P=l TO SPACE 

1SS SCROLL 

190 PRINT "t";TR8 30; 

200 NEXT P 

210 GOTO 90 



A 



R*1R) .;TAE 



A 



A 



A 



A 



A 



A 



PROGRAM TWELVE 

10 REM SCIENTIFIC NOTATION 

3D LET A=1234 

25 SCROLL 

30 PRINT A 

40 LET A = 10*A 

50 GOTO 25 



1234. 

12-L4.Q 

.: ~. -2-10 

1234000 

1234 0000 

1234O00O0 

1234000000 

12340OO0000 

1234 0©GeO000 

1234 0000 30000 

1.234E+13 

1.'S3-IE+14. 

1 . 234E + 15 

1.234E-HS 

1.234E+17 

1.234.E+18 

1.234E+19 

1.234E+20 

1.234E+31 

l.S34E«-22 

1.S34E4-23 



The use of TAB 
TAB (for tabulate) is a command 
which can usefully be combined 
with PRINT. It moves the PRINT 

spaces specified following the 
number Enter programs nine 
(PRINT TWO-E) and ten 
(PHINT TWO-FI and see the 
effect of the TAB command in 



H lei's look at line 1! 



200. PRINT 



GRAM ELEVEN ITA8ULAT0R 
ROCKET RANGE! shows how 
affectively the TAB command 
can be used. Enter, and RUN it. 



TABIQ! -Qi! 
ASIR) -Thi 



SAVEing programs 

You may wish 10 keep a per- 
manent copy of TABULATOR 
ROCKET RANGE. You can 
SAVE programs by typing in 

your cassette recorder as 






pan of the rocket will be 

' the string array, A$, 

which are assigned in lines 71 10 75. Don't worry 

about these at this stage, as a discussion of them is 

beyond the scope of this aiticle. 

TAB 1301 -After the part of the rocket on that line has been 

printed, the PRINT position moves across to the 31st 
position on the line, where"!" is printed, to put a 



right hi 



oof tt 
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ins in SAVE followed b" The 


SWffUrxy 


ing liquid (no, a ,ap 9 cleaner 


















suggest you „ n = P ' h !h C35e ' ' 


teco 


ded three times, ihe 


onlo the tape! S ' 9nS ' ' 5 Pl " 




r-Jl^alcdiy 


SAVE 'ROCKET". Turn W r 


bync 


(having to search th- : 
after tape for a progr ,im 


Scientific notation 


a^HSs 


"zfpStof 


Dress the NEWUNeV RETURN 
1 suggest vdj make a habit of 


than 
progr 


s smelly necessary. ' -v 


finally, in this a tic l« wo''l 
^r,i«.n HS aDfoMrnc notation to 


Not.: th«r. after t 
■'2n«CU0000000] 




narow, on a C-12 o. C-16 1TB. 


progr 


r-rally erase par, p- ... .. 

ns - one recordiii.. ..■ 


smflB og.r and up ,o eight 
de. na. Dia.es. tohowad by 


dec .ma' point, the Ic 
a ccwor of 10. Try * 
'iow .'iing this progra 


ter E and 

nd predict 














ape clearly with the load name 














~ 


er's heads frequently us- 


1. '•■■■ ■'■ ■■ ■... ^Cl.KAV 1/ 
.SC;ENr,FiC NOTATION) 


sr » ■» ■ 


you were 




moving ahead with 
ZX software 



ZXCHESS 



c 



ZX CHESS & ADVENTURES 

PROGRAMS FOB THE ZX81/80 INCLUDING - 
ZX -FORTH Full IrnpbmonuOon of font, on U» ZX lo 

BUG-BYTE RAM PACK 'JZSSfSJ!!. BASIC ™" h "" ,p ** d 



ADVENTURE B 1 



1 



ADVENTURE 'C 



TWO GREAT ZX81 
16K CHESS GAMES 

ZXCHESS [ENHANCED) 



ZHCHESS jjvMMw.th.Rn 

• All the features of ZXCHESS plus; 

• 32 opening moves. 

• Seven levels of Oifta.lly FOijFi pi 



GALAXIANS £3.95 
ZXBUG E7.00 



Tool Kit (Programmers) £5.95 

it 9 New Functions to the ZXB1 Commands making 
programming easier. 



2 cop** supplied on cassette with full Instructions. £9 ■ 95 

JliBTIC ARTIC COMPUTING 3SS 

H^ 14 396 JAM£S RECKITT AVENUE, 3B 
COMPUTING LTD Dept AS1 HULL HUB OJA O 




L 



KEMPSTON (MICRO! 
ELECTRONICS 
introducing the 



ZX81 
KLIK-KEYBOARD 

a full, forty key. moving keybi 

•ITIVE fsadback from keya 
ONTO the 2X81 



The fully built keyboard requires ABSOLUTELY NO 
SOLDERING, as the keyboard is supplied with 



Altar 


atlvely the keybo 
















with IE 


■ lines at £16.50 










kay kit 


t£3.96. 





Proprietor A. Pandeal B.Se. P.G 
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The plot thickens 



Sling graphs. 
» the fundi 01 



Many dialects of BASIC include an 

ELSE option, used in the statement 

if. ..then... else. There is no such 

function in zx basic, but the 

computer's logic can be used to 

emulate this. Wilton J. Faberge 

shows you how. 



ib reading IF K is 

" ELSE print ".". 
[he other graphs 
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Construction 



Adding a numeric 
keypad 

If your ZX81 is employed for business or 
mathematical use, you'll find this project — a 
numeric keypad — a worthwhile one to build. 

Taken from the book "20 Simple Electronic 

Projects for the ZX81", by Stephen Adams, this 

article discusses the role of an INPUT/OUTPUT 

port, and then explains how to use this 

information to help you build a numeric keypad 

for your ZX81. 




10101001 



Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 



this is called an INTERFACE. 
INPUT/OUTPUT port, this con 




255. This is because wg 
haveBbitsU'scrO'slatt 

Bit IBO) to Sit 7 (B7). 
shown in Fig. II. 



volts (Binary 01, e 

The device also requires a 

yrju can collect and send vour 
data. It is called an ADDRESS. 
The address applies only to 
this port and no other piece of 



PUT/OUTPUT ports 
ZX81, but their port 



MEMORY 
RAM. It 



I PEEKd 

POKEd 



d 255 Ithemai- 
i B bits). POKE 



multiplied by itself, if 
tains a BINARY 1(11. i 
3 is Binary 1 then it rap 
2X2,* 2 of 8. If it is 






ri.j ;,. 



d Bit are Binary 1 and tr 
!t are Binary 0, it equa 
!8 + 1 |129|. Try this ft 
urself with different numbei 



The 2X81 keyboard is a 

connect ONE address line and 
ONE data line input. As there 
are five data inputs IKBDO- 
KBD4) and eight address lines 
to the keyboard, the maximum 

ty (8 x 5 = 40) keys. 

The numbers keys are 



hitting the end atop, and tti 
release it quickly. As t 
Sinclair keyboard is made c 



map to the RAM (Ran- 
:ess Memory |, controll- 

signal called NOT IN- 
JTPUT REQUEST 
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is before tha 


EY 


2 


3 




Bit 5= 1 


-4 

~9~ 




Bit 3 = 1 


Numbe- 









28 = 00101100 



are also available, SHIFT 5(— ). 
SHIFT 8(f), SHIFT 71 i ) and 
SHIFT 81—1. These can be us- 
ed to quickly EDIT programs, 
along with the EDIT key which 
is SHIFT 1. As all of these kevs 



Construction ^ 
lllllllllllllllllllllllllll! 



ZX81 

PRINTED CIRCUIT 

BOARD 



HEBE \Jf « 



A8 | 
A11 | 

A12 



V 



KBD0-KBD4 



(K)EYIB)OARD-(D)ATA I 



i INPUT PORT 254 (FE 






1 


2 


3 


4 


5 


6 


7 


8 


9 


SHIFT 








in HEXADECIMAL). BUT 


taken out, the bottom half of 






SfewMtrispom'thekeyboa^ 


the minted Ofroutt bo^rd canbe 


SUGGESTED LAYOUT 


port appears at every EVEN 1N- 
















when address line AO is at 
Binary 0, the IOREQ and the 
Wfi are Binary 0. 


to the top casing. By the bot- 






p°i^ted ef circ h u 1? d bQar C d e you can 


nect any of Sinclair's keyboard 


piece of cake The connection;, 


The upper eight address 








lines (A8-A1 5) reflect what was 


which connect the Sinclair 




diagram. The keys have only 












board. These must not be 


18 inches long or this causes 


nected either wey round. Thi 






problems in operating BOTH 








keyboards. Also make sure 


and must be wired from key u 












keyboard strips go into two 


ween the strips (see the 


tached to the ZX8 1 . There is 
only one data line IKBDI to 
















propriate data line will also be 
























by the BASIC ROM when using 




















Then with a pair of pliers, grip 






keyboard. 




"20 Simple Electronic Pro 




























KBD strips. Soldering onto 




tents of this article € 


cuit board inside, and thereby 


these strips will MOT discon- 


comparison to the 2X8 1 : s, is a 


copyright S. Adams, 1982 
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1K Progra m 



Pig Latin Generator 



Teach your zxsi 
to speak 'Pig 
Latin' with this 
amusing program 
by Hans 
Beerbernon. 





















d-fi 










INPUT fl* 
























ZX81 SOFTWARE 



ilnlkPuiilriOchtrnivt. 



i I'FIH'I's \SMHIAI1.S 

WEKlStim'E^m'J 1 "' 



ZX81 Workstation. 




ergonomic plinth for the ZX81. It n 
tilts the TV to avoid eyestrain, holds the 16K 
RAM in place and hides the wiring and 
power supply. This professional unit costs 
£15, a built-in power switch is £3, plus 
postage at £2.00, inc. VAT. 



16K programs 



Breaking out 



The first issue of zx COMPUTING 

included an article by Tom Baker 

designed to act as an introduction 

to machine code. L c scotf ord of 

Eastbourne, East Sussex took up 

the challenge of developing a 

breakout program from the 

information in Toni's article. 



2A8240OA8640IEI 



BREAKING OUT 



3A864O/ED44I32854OI228240 



b ball ly. If all the b 



tha following 
The very bott 



whether or not tr 
the ball. So. if tr- 



i LETAJ = 
30 IFA» = " 



40 IF A*-' 
SO POKEX.16"C0DE A! 
CODEASI2J-476 



80 GOTO 30 



The BASIC itself actually sl< 
down the ball to a playable 
without seriously cutting 



lactone Code on the ZX8 1 . 



I 1234567B9012; 



3A8440.3D/2002/ 
FE80/200B/2A8240y4A8440 
ED44'32B44O22B740 1A8540 



70 PRINT ■Inverse space, 30 graphic H, inverse s 

BO samsas70 

90 FOR I = 1 TO 18 

00 same as 50 

10 NEXT I 

20 LETBP=200 

30 same as 70 

40 LETS = 

50 LETP=15 

60 LETM = PEEK 16396 + 356"PEEK 16397 

70 LETX = M + BP 

80 POKE 16514.X-256-INT (X/256) 

90 POKE 16515, INT (X/2561 

00 LET A = USR 16518 

10 IF A= 1 AND (PEEK 1 6514 + 256* PEEK 165 

THEN GOTO 300 

20 IF A= 1 THENLETS = S+1 

) PRINT AT 2l,P,"space. 3 inverse spaces, space" 



INKEV$ = " 



240 LETP = 

ANDP>11 

250 IF S = 60 THEN GOTO 400 

260 GOTO 200 

300 F0RI = 1 TO 75 

310 NEXT I 

320 LETTS = TS + S 

330 LETB = B-1 

340 LETBP = BP4 INTI10"RND + 1) 

350 PRINT AT21,P;"5 spaces" 

360 IFB>0THEN GOTO 130 

370 PRINT AT 8, 6. "YOU SCORED ";T! 

3BO STOP 

400 FOR 1 = 1 TO 10 

410 F0RJ = 1 T05 

430 PRINT AT 10.10;" BONUS BALL " 

440 FOR J = 1 TO 5 

450 NEXT J 

460 PRINT AT 10, 10;"B0NUS BALL" 

470 NEXT I 

480 LETTS = TS + S 

490 LETB-B + 1 

500 CLS 



ANDP<26)-(INKEVS = "5" 



fortheZXBI anflm 



s 200 to 260 pi 
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16K Programs 



Lines 390 roWOsinglest 



Z - displacement to X 



BS - longest w 
DS - current w 







P 










PRINT RT E 


















DIM H* (O . D 




sso 







299 LET J*=C*(Q) 

■5BB PRINT RT 19,0; J* 

"110 LET X = INT <RND*DJ +1 

320 LET Y=INT iRND*D) +1 

330 LET Z = TNT IRNDJ3.1 

34-0 LET IJ = INT (RND*3) 

35© IF 2=0 FIND IJ=Gi THEN GOTO . 



in by lines 490 to 540. 



Jnes 700 to 750 w 
i ihE positions of th< 



mi) Numerics 
K - temp 



360 IF Z=2 THEN LET 7 = -j 
_7'0 I" U = 2 THEN LET IJ = -1 

330 DIM KILEN JS..2) 

390 FDR L=l TO LEN J* 
SSO REM SINGLE SPACE IN fiUlCCTF 

MRRKS IN NEXT LINE 

400 IF JJ'.L>=" " THEN GOTO 4.30 

413 LET X=X+Z 

420 LET Y=Y+I.I 

430 IF XII OR X>D OR V4I O.R V>£1 

THEN GOTO 290 

j.._.f. r.:EH SINGLE SPACE IN dLIOTE 



I. About 20 words 
igth can be fitted in 



450 LET K (L . 1) =■? 
ssB LET K (L .2> =', 
470 PRINT RT 19, 



l - j ; r.Mej 



510 LET H* (K (M . 1) . K f M , 2 J ) =J* (M 
520 IF RS-"N" THEN GOTO 54-0 
530 PRINT RT K f M , 1> r K ttt,-S3 ;■ *l*.f, 



1 REM UGRD5QURRE 

2 REM BY J ELLJDTT 
10 PRINT ~ 
SEE" 
20 PRINT 



30 PRINT 
ANY KEY - ' 
4-0 LET RS = INKEY* 



DO NOT tJI&H T 
THE ANSUER5 THEN E.NT 
NOU. DTMBBWJSUe ABSftP 



50 IF RS= 



THEN GOTO 4.0 



108 PRINT RT 19 

T WORD" 
1 10 INPUT B* 
120 DIM C* (R,LE: 
130 LET CS tli =E5 
140 FOR C = 2 TO , 
150 PRINT RT 19 

UMBER ";C 
160 INPUT O* 



0; •ENTER LOMBCS 



MTER WORD N 

THEM fyTn 



170 IF LEN D*>LEN 
150 

150 LET C* ICJ =D* 

190 NEXT C 

199 REM NEXT LINE DONTAXMB 

SPACES 

£00 PRINT RT 19, B; " 



LET D=LEN 



Bt+B 



T.N EIHOTT 
GOT 



'=,70 FOR. N = l TO D 
~=.0 FOR p = l TO D 
535 REM SINGLE SPflC- 

MflRKS IN NEXT LINE 
590 IF NOT Hft(N.P.i=" " THEN 
Q 530 
5O0 LET P|-CHRt IINT J.P.Nn.*P SO i*f* 

"510 PRINT RT N,P,PJ 
z^Q GOTO 640 

53S PRINT RT N,P,H*fN,Pl 
■:r-4 !IE>T P 
■".-CO NEXT N 

560 PRINT RT 19 , 10.; '■FIN XEYtAED'" 
670 PRINT RT 20,S; "PRESS .RNY HE 
v for ANSWERS" 
630 LET Q*=INKEY* 
630 IF Q5=-" THEN GOTO 6-SP 
700 FOR N=l TO D 
710 FOR P=l TO D 

SINGLE SPACE IN OLI0TE 

EXT LINE 

N_.P>=" " THEN GOTO 7* 



715 REI 
MARKS IN ! 
720 IF H* 



730 PRINT RT 

N ,P"J +1235 
740 NEXT P 
750 NEXT N 



, P;C.HS* fCCit'r .Hjf.i 
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zxiEimmm 

J.K. GREVE SOFTWARE 

r HEimiG81ERRTI0riSCFTIJRREHaUS£ 



' Q «.E.7A M „ ,K 






SStS ""™ S 
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J.K.GREYE SOFTWARE 

Dept.ZX. 16 Park St., Balh, Avon BA1 2TE. 



-C 



ZX81 M.C. 

16K 
SOFTWARE 

ZXC ARCADE PLUS PACK: 

SLOT - A graphical simulation of a fruit 

machine. With Hold and Nudge features. 

BREAKOUT + SUPER PROGRESSIVE BREAKOUT 

DODGEMS - with increasing difficulty. Can you 

evade the computer cars and clear all the dots, 

LIFE - On a maximum 64x48 screen grid 

Send cheque, postal order for E7.95 to: 

A. READMAN 
SOFTWARE, 

th Row. Eldon. 
Dl 

Mail order only, t 



URITE 
EFFICIENT 



BRSIC 
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s. They are aimed at dif- 



9 RAM packs 
1 are all 1 6K 

ier 56K byte 




sweet 



Taurus, Downsi 

tech, and Plessis. 

First, the orii 

memory pack. Vt 




in this review, Tim 

Langdell from west 

Dulwich looks at a 

number of RAM packs 

and assesses their value 

for the ZX81 owner. 



jcut £125 thi; 
aved the way f 
K byta RAMs ■ 



this address line is wf 
ZX81 needs todetectwl 
dressing memory space 





Soma people helped these pro- 






offering a 1 6K RAM pack too. 




blems by taking the RAM out of 
modifications seemed a bit un- 






The new RAMs from 
Memotech are beautifully 
designed and blend in really 
well with the styling of the 
ZXB1, They come in black 




ity the end of last year, RAM 










oacks had hit the market which 






shaped to the contour of the 




were more reliable than 


i^J^^B 




rear of the ZX8 1 , and therefore 




Sinclair's and didn't buzz. By 






fit like a glove. There is virtually 




tha beginning of this year these 






























Sinclair, which more realistical- 


1 ^^^ 




Memotech supply. Unlike 




ly reflected the drop in the cost 
of electronic components over 




almost all other RAM packs, the 








Memotechs haya a duplicate 














Now there are et least e 




to be added on. This is true o 


back. It is thus nuite easy toadd 




dozen 16" RAM packs for the 






mora hardware on. Like all the 




ZXai on the market, and 






other 1 6K RAM packs (with the 






ZX81 in the same way as the 




exception of the Taurus) the 




can be difficult. A .price war 


Sinclair RAM. However, it is 


The Byg Byte RAM pack is 


Memotech one uses 4116 in- 






ghter than the Sinclair and has 


newer addition and true to it 


dustry standard RAM chips and 








name is one of the biggest 1 6 


the whole assembly has a very 




can sell a 16K RAM for leest. 


educes wobble land hence 


RAMs on the market. Byg Byt 


professional feel to it. The 




One of the earlier RAM packs to 




claim that they put it in a larg 


111 6 RAM chips are each 16K 




be launched was Downsway's 


minimum. Unlike the Sinclair 








1 EK one, although it was sold 


but like sll the other RAMs in 




eight are needed for a 16K 




through Hilderbay, Buffer 


his reviewl Downsway's RAM 




RAM. But these chips whilst 




Micro Shop, and JRS. Now 






popular are not best suited for 




Downsway distribute RAM 


act, my main com pie I nt I if not 




the latest micros. They need 




packs themselves and have ad- 










ded a 5 6K RAM to their range. 






them but also a - 5 V and 1 2 V 




Their 1 6K RAM pack is very 


ear of it, which means that it 


reasonably stable RAM pac 


supply. Makers had thus been 




small and light. It comes in a 


must either be the only add-on 


which ran happily tor hours 


waiting fof tha new 64K-by- 
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EB 














:onsiderany IBKRAMin RAMs 

workingorderinpartexchange. ZXB1 v 

In use the big RAM packs are contain 

lasniical- g.„ing 16K or RAM coverei 

for BASIC programs the toe kaswh 

32K area where vou can store box to 



VARS and ELINE. write a REM 


overheating 




?^XS"thB f B "n y Mn B rt 


the Plessis must take th 


"a 










RAMs will have been b 












mark. The Bvg Byte i 








initor facility. B 

s RAM pack it 
y problems of 



L 



NEW or after loading a 



none for other add-ons to i 
SUGh Bs character generati 
pod I/O ports. Only t 

something between 8K i 
16K. but many add-ons 
mapped in the 32K region i 

The RAM pack from Tsu 



r very useful. I found The RAM 

f its capabilities almost Taun 

ne, and nearly all of knov, 

ery useful. Briefly, the chips 

■ allows you to do hex- perfe 

day breakpoints, copy ty of 



ly slow by comparison. 

— 1 of tho 

ver RAM 



price of their RAM pack < 
to about £30 too, and ai 
loubt partly responsible fo 



The Downsway 1BK 



i of memory w 



inufactL 



t new RAM p: 
ito the marke 
ad by Plessi 



3 port, displey the E1 9.95, 

registers, display cheapest c 
s of DFILE OFCC fMO.Itcor 



i £25 as a strong 
o the Plessis, and 
3 cheaper si 



Their 56K RAM p 
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Price buster 



just as we were going to press, 

EconoTech announced a 'no 

frills' 16K ram pack for £19.95. 

At the time of release, this was 

one of the cheapest 16K packs 

on the market. 



iorne £20 cheaper than its 


what facilities, and then chok- 




ing a HAM pack which is in your 


Here's no deriving that the 


price range and which hasn't 




been reported to have any ob- 


vd best made BAM packs on 


vious problems. 




flyg Byte 1 6K RAM pack, 




£31.95. From Caps Ltd, 28 


I appropriate to put a Rolls 


The Spain, Petersfield, Hants or 


vice add-on onto a Model T 


from Phoenix Marketing, 


jny-colour-as-long-as-its- 


Oaklands House, Solarton Rd.. 


:ackl microcomputer . The on- 


Farnbourough, Hants. 


I real advantage of the larger 


Downsway RAM pack, 1 6K 


Vsmotech (apart from its 


£24.95. 56K £69.95 or 


rtsl was its facility to switch 


£47.45 with a 1 6K in part en- 


.j;the8K to 16Kareain 4K 


change. Downswey Elec- 


:acks.The16K version, whilst 


tronics Ltd., Downsway 


sautifully made, seems to 


House, Epsom Rd., Ashted Sur- 


■jve little which would entice 


rey or from Buffer Micro Shop, 


« io pay twice the price of the 


374A Stretham High Rd., Lon- 


;i issis. The Taurus RAM pack 


don SW1 6. 


i mainly of interest because of 


Memopak 1 6K £39.95, 


i integral montior on EPROM. 


Memopak 64K £79,00 or £55 




with a 16K Memopak. 


J AM pack at about £46 really 


Memotech Ltd., 3 Collins St,, 




Oxford, 




Plessis RAM pack £19.95, 


:jrt of an 8K EPROM board 


Plessis Electronics. Castle 


capped betweenSKand 1 6K) 


House, Old Rd., Leighton Buz- 




zard, Bads. 




Sinclair 1 6K RAM £29.95. 




Sinclair Research, Free post, 


■; :6K RAM pack prices will 


Camber lev, Surrey. 


o*lavelQutataboutthe£20 


Taurus RAM pack and monitor 


■30 mark because alihepre- 


£54.95. just 16K RAM 


ant prices of the components 


£45.95. Taurus Computer 


.oved and the companies' 
;alistically be expected to br- 


Design. 47 High St., Baldock, 


My thanks are due to Buffer 




Micro Shop who lent me the 




Downsway RAM packs and 


vtn in trie cost of the 64K 


allowed me to refresh my 




memory of the Sinclair offering . 


*» in the cost of the 56K 




AUs.too. In fact thase bigger 


RAM pack prices are falling so 


'Site may become almost as 


rapidly it is likely that some of 


-n bs the 1 6K onesl In the 


the above prices will be out of 






.jjrielf how much memory 




k need (16K is a lot) and 


of ZX Computing to get the 



'Nof„ll,',„„ =tI „,areae S c,ip. 


by the Sinclair power pack via 








and the internal +5 V 


photograph, it is a bare board, 






The EcpnoTech 16K module 


tor. The first prototype unit the 


plugs directly into the expan- 






npt work, but the second unit 


snugly against the back, and is 








the wobble which Sinclair 












available from EconoTech, 30 


dynamic RAMs, saving both 




power and space. The memory 


SW16 4UD, for £19.95 plus 


chips are industry standard 
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Graphics 



weaving a 
tangled web 

Jules Antoin Lissajous, a French 

physicist who lived from 1822 to 

1880, made a study of the movement 

of particles under the action of 

periodic motions, acting at right 

angles to each other. He discovered 

that bodies moving in this way trace 

intricate patterns as they dance 

around each other. This program by 

Frazer Melton of North Kelsey shows 

you what Lissajous discovered. 



STEP 175 Y <B X 



step see 



500 Y 13 X 6 

^ ■■ ■ ■ ■ ■ ■• ' 

i y ':*: m ■.-:■> 



STEP S5Q 



X B 



w i 



te.-:!;::;!!^ 



The PLOTted p 



i frequenet 
3 number of 



are in single figur 
respondingly more 
the frequencies in 



STEP Y FREQUENCY FREQUE 



You can change the 30 in line 
O if you find you are running 



STEP Y FREQUENCY FREQUE 



The secono pfogfam IPtt 



t have a pr-ire- 
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Graphics 



:TEP 500 V 30 



"EF 230 Y S :< 1 



c 



> 



TEP S00 Y 15 



10 REM LIS 







5© 


PRINT 


55 


INPUT 


70 


PRIM. 










fl? 


PRINT 










100 


PLOT 2 








115 


INPUT 




IF U$( 




CL5 




RUN 



5RJDU5 SKETCHPAD 
FRRZER MELTON 
INPUT STEPS" 

J ■■ INPUT Y FREQUENCY 



FREQUENCY 



10 REM RUTO-LISSRJOU5 

20 REM MELTON --HRRTNELL 

*0 LET 5 = 50© 

50 LET Y = INT (RND*30J + 1 

70 LET X=INT (RNO*20) + 2 

80 PRINT "STEP ■;S^" Y 



",- X 



120 NEXT P, 

115 INPUT U$ 

117 IF U*< J"" 

130 CLS 

130 RUN 



S*PI 



THEN COPY 
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Come in. Captain Kirk 

several versions of the classic startrek game are now available 
for the ZX81. Phil Carratt looks at two of them. 



ersoft' benefit fiom the u 






/right, they 
Corporation, 



j find 



I of FAST 

Silversolt 



market 'Hunt the Hurkle 
yoking the Known Univi 
made up of 64 quadrants c 

sprinkling of those enemis 
democracy, freedom and 
Tarran Way, the Klingon: 
the case of the Silv ersoft gi 
various other races of 
tergalactic nasties abo 



The object of the game 
roam the galaxy, zapping tr 
ingons, and hoping to c 
across a friendly Starl 



edge" means a fatal error, bu 
more about user-friendlinas 

The Enterprises' weapon 



*.Macronicsalso 
have nasty things called 
"Sabatures" (sicl who cause 
extra mayhem. So much for any 
hope EZUG had of using the 
ZX81 to teach spelling. 

That's about it except for a 



Mar 



of 



n yourself. Silv 



rsoft h 



everywhere! With Mac 



!y 'mug-trapped'. 

In summary, the Macron ics 

graphics, but also appears to 
have the bug I mentioned (at 
least in the copy I used) ana 
tricky input. The Silversoft 
game is mora robust, has dif- 
ferent levels of play, but re- 



ie torpedoe path displayed 
raphically on your scanner. 
Of course, the Klingons 



|, Secondly, to 
,theplayerhas 
er, Any keying 



Torpedoes (01 
To help 



come in. 
Captain IK 

J.K. Creye seem to specialise in games with high graphics 
contents. Phil carratt investigates their "Gamestape 1". 
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"KLIHGQMS" 



m*4«:&A.«,: 



■■f!5TEROTC5" 



L. 




INGONS and ASTEROIDS are 

"- program: BOMBER. You have to decide duces™' rando D ° SCDPE pf °" 
id vow bombing and off. Hypnotic stuff. 9 





Here come de Galaxicms 

Always daring to brave the dangers of deepest zx space, 
Jim Robart takes on the might of Artie's Calaxians. 



My first reaction to the title wiped oat with a miserable tape, and not a general fault in tire bv touching the' '0". Points 

page, was Wow". The 2X scoreof 20,forhittingone, and the program. are scored by hitting Galaxians 

GALAXIANSopenmgframeisa one only swooping Galaxian. i ZX GALAXIANS runs en- in fprmation 110) or when 

stunner.Myfirstreactiontothe decided to concentrate a little tirely in machine code, and swooping 120). Despite the 

appearance ot the program more, andafterfivegames, had needs 4K. The program listing graphics, which are more 

when running, a mob of the let- managed to score as 'high' as consists of a screen-long REM Sinclair's fault than Artie's, Ibis 

" i vaguely 90. I soon learned that swoop- statement, a SAVE line, and a program - written by William 

ere to be RAND USR line. The program J. Wray — provides a good 

try program crashes. GOTO 20 will get it tack of swooping graphics 

dingdowna running again. The title page is symbols, buy it for yourself as 

n was made deleted by touching any key. an early Christmas gift, 

igine (hope! The "5" key moves you left. 



ing Gal 






though 


and proceeded to be thiswasaq 


irk of my part 


„i„ 






ScoreVM 

;0i33£5 >|| 




uvy^uuug 


high r 

■ £ £i tl !?l ■ 

BY 
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S= 
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LEFT: 

S 








RIGHT: 
FIRE: 








A 


&& 







scoRers 


| 


hic-h w 
TIME Dei 




Le s T: 1 




RIGHT : m 
S || 




FIRE: I 

a i 
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A 1 
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' If you've over struggled with a personal or business 
decision - and who hosn't? - you can appreciate the 
power ot DecisionMaster, the new decision-making 
^^j computer software from Syntonic Software Corporation. 
^^He* Decision-making is an important port of our lives. We're 

^•|JF f a^d with decisions on how to run our businesses, how to spend 
jJVt our money, how to do our jobs, how to care for our families. In the 
"j9° «*£*» f '" al anal '" is ' !t '* our obi,i »y to moke good decisions that will 

^f" ^*Jd^ determine our happiness and success. 

S0B*" V " """' °< "' "«*• *• malority of our decisions with little or no 

•J^Cft F ' W °' "' h °" " '*""" '" ° ml ' !l "S "» ,ac, °™ '"=1 offect our 

^■gst^ decisions-even when those decisions may change the course of our lives. 

|^^ DecisionMaster - one of the most powerful and unique tools available to an 

>»d> individual - was designed to change all that. It give, you access to business's most 

^J|# sophisticated decision-makiaa theories. How does ,1 work? Once you seiect .he type of 

« decision you wish to make, the program will utilize one or more of the basic sequence, 

-W which or, based an these decision-making theories (weighted factor analysis, Bayesian 

analysis and present value analysis). Yoo cfon't have ,o know anyl/ting ot oil about the,, 

theories t«o„« the,, „„ boil, into DecisionMaster's o/ 9 or,,„m,! y „ .i|| b , ,„ided smoothly 

through eoch sequence b, instruction, on the screen, entering dota relevant to yaar decision 

DecisionMaster does the rest! 

How will DecisionMaster improve your decision,? It let, you determine the r.lollv, importance 
of the factor, that affect you, decision and compare the,, factors for each choice confronting 
you. It let. you examine your choice, in the light of po,,ible dmWetll future. It let, you consider 
the time va/u, of money when making inve.tment decision,. As a result it gives extraordinary 
power, accuracy and clarity to your decision-making process. 

Once y-ou use DecisionMaster, you'// never maAe another decision without if/ PRICE £29.95 

SUPERSCRIPT DISK 

Using your SUPERSCRIPT Modified SCRIPSIT- Word Processor and a compatible printer, you 
can now underline, boldface, insert text during printout, slash .eras, set type pitch ,ub,cript 

^l^'^^T^""''-^^^^^ ..withoutever leaving 

DISK 
MASTER DIRECTORY 

Wasn't it yesterday you threw the cat into the washing machine because you couldn't find where 
you had pot the last Adventure gome you hod saved or was it that you gave your mother in law 
the leftover curry because your three year old had mixed up oil your doto disks and now you 
don t know which one is which. Well cheer up MASTER DIRECTORY is here The M D is a 
storage program that reods the files on your disks, stores the name, extension and even records 
trie free space on eoch disk. All you do is number your disks. You con use it alphabetically or 
search for name and ext search for free spoce. Store 5000 files or 320 disks 
Requires one disk drive. PRICE £21. 00 
DISK 
SEND 75p FOR FULL CATALOGUE 
(Ref undablo against purchase) 
DEALER ENQUIRIES WELCOME 
ANGLO AMERICAN SOFTWARE 



d, Sparkhill 



5S*""" El 
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ZX80 Programs 



ZX80 owners find that there is still a lot to be learned about their 

machines even after having them for a year or two. Some ZX80 

owners have even formed a society to preserve their machines 

from the onslaught of new zx computers from uncle Clive. 

J. Calderwood of Ballymoney and Fred White from Borrowash, are 
two ZX80 owners who believe the computer is far from past its 
peak. And they've sent us these splendid programs to prove it. 

Seeking and 
findin 




ZX80 Programs" 




PRINT "SEEK" 
DIM P(2J 
DIM 2(101 
DIM A{2I 
40 LET B = 
RANDOMISE 
FOR I = 1 to 2 
LET All) = RND1195I 
IF All) \ 6 THEN GOTO 60 



■l/1Q)/2)'2THEN 



)R I = 1 TO 10 
PUTZIII 

FL-FV1G-H4) / 200 THEN GOTO 150 
Zll) = 0THEN GOTO 150 

Zlll = 5 THEN LET A1BI = A(BI ■ 1 
IF Zlll - B THEN LET AIB) = AIBI + \ 
IF Zlll = 7 THEN LET AIB) - AU3) - 2C 
IF Zll) = 6 THEN LET AIB) - AIB) + : 
NEXT I 

IF NOT All) - AI2I THEN GOTO 250 
LET PIB) = P(BI + AI2) 



270 FOR X = 1 TO 10 
375 FOR Y ^ 1 TO 10 
280 LETZ = I20*(i 



IF A(2) = i 

NEXT Y 
PRINT "." 

PRINT"."; 



- Z AND NOT AI2I - Z THEN PRINT" 
"HEN PRINT CHR$(148J- 
"HEN PRINT ■ 



= AI2ITHEN GOTO 60 



PRINT "SC0F!E";CHR$(148):PI1I 



] !■; tjven wf 
out of fuel. 1 



LET A -10000 
LET B = 500 
LET C - 60 
LETF = 1 



NEXT X 
PRINT " 
PRINT " 

PRINT " 
PRINT " 



IFD/BTHEN GO TO 225 

IF D = AND A, "0 THEN GO TO 305 

IF D = ' AND F = 2 THEN GO TO 75 

IF2-D/CTHEN GO TO 320 

F B^OTHEN LETB = 1 

F D/I2"A)/ABS(BI AND NOT F = 2 THEN GO T 



ter one to bo 
md again in tl 



bv 



IFCN.OTHEN GO TO 320 
LET D = D-'2 

70 LET B = B - 15-D 

75 LET A = A - B*D 

BO IF A\20 AND B\20 AND NOT F-2 THEN GO TO 275 

B5 IF A\0THEN GO TO 295 

90 IF C\20 THEN PHINT "FUEL LOW" 

92 GO TO 60 

95 PHINT "NOT ENOUGH TIME" 

200 GO TO 75 

215 CLS 

220 PRINT "YOU HAVE LEFT MARS ORBIT" 

225 PRINT "ANOTHER GAME?" 

230 INPUT GS 

235 IF GS = "YES" THEN GO TO 40 

245 PRINT "END OF GAME" 

250 STOP 

275 PRINT "LANDED - NOW LEAVE" 

280 LET F = 2 

284 LET A = 

2B6 LETB=0 

290 GO TO 75 

295 PRINT "CRASHED" 

300 GO TO 225 

305 LET B = B + 19 

310 LET A = A - B 

315 GO TO 1B0 

320 PRINT "NOT ENOUGH FUEL" 

325 GO TO 75 



A IK 

Disassembler 




Table 1 
2 byte codas 
06 OE 10 16 
18 1E 20 26 
20 2E 30 36 
38 3E C6 CB 
CE D3 D6 DB 
DE E6 EE F6 



01 11 21 22 
2A31 32 3A 
C2 C3 C4 CA 
CCCDD2 D4 
DA0CE2 E4 
EA EC F2 F4 
FA FC 



Mike Bidden has produced a disassembler which 

just squeezes Into 1K on the ZX81. The main aim 

of the program is to allow you, to unlock the 

secrets contained in the ROM, so that you can 

gain a working understanding of the routines 

indside it. 



DD ED FD 














value of USR is the contents of 






loader allows code to 


ePOKEd 




the BC register pair and 


The BASIC progri 






. (After 














I.I The op. code bvte to he 
























































theREM.IThecodefo 












No* pmss Newline 


















3. Again, if no match wit- the 












byte under scrutiny is found 












table 3 is examined, who'a jS/1 
is assigned a value of 4, Finally, 


tnttuing 1 ba Prognn 




figure 4i Newline is 


















mUSI "" " ° ne bVtB lnEtruc,l0n 




e 3 This 


•-* Hi 1/1 statement 


with Ihe 





















Flgiira 1 . 




01 1A00 


LD BC.1 A 








USR 


R OU ,in> ma 




19 


LDE.1A 








Coda Mnemonfc 


Cpmment 




28 24 


CPIR 


JumV^lcXur, 








SEjSSKSS 




IB 26 
0000 0000 


N0PX4 


a -" 




— 1 


ADD HL.BC 


Loads HL with address of a 
Clear 


art of USR 


CCCDD2D4 


«.> 


i«W*. 






IE IB LDE.IBHex 
















19 ADDHL.DE 
















011900 L0BC,19He 


^f^mwhlr.wbt.l 




01 03 00 


LDBC03 


S»5j» 






1B27 Jfl 
















06OE1O16 
18 IE 20 26 






i»* 


S"'°' 






1 








28 OD 


JRZ 


Jump match foun 




F 


CED3D60B Table 1 


Two oyta op. codes 






N0PX4 


^,7^ 






































010200 LOBC.02 


















Return to BASIC 




C9 


RET 


Return to BASIC 






Rgur»2. 


90 LETV = V + 1 








50 IF AS = 'N 


THEN GOTO 90 






































120 IF AS = " "THEN GOTO 22 














130 IF AS - 'N-THEI 


GOTO 20 














1 40 GOTO 1 1 




















IS CLS 
























_j 


23 LETzTy 


910 LETX = INTIA/16 




25 LET A - A* 


1 


35 LETA = A S 


IAJ 




24 CLS 

25 PRINT 'AOD. CODE 

26 GOSUB900 


930 LETZ15-SI = INT 
950 LET A . X 


Y+28) 


40 If A*-"' 


THEN GOTO 15 


40 GOTO 15 



















SO LETW = USRT 
60 FOR J = 1 TOW 


960 IFA>0THENG0T0910 F 
970 FORI - 1 TO 4 
980 PRINT CHHSIZim: 


53 


:. : ■ 


■ ■ 
















at 


33 


to 




09 


22 




















































00 


06 


31 


21, 

16 


?? 


to 


00 
10 


to 








32 




values POKEd Into it. (With the 
ZX81, displaying the REM will 


program disassembles data 


ja 





Itfi 


kB 


5L 


56 


62 


198 




you mak! an errorTntering' the 


gram and there is some am- 


&3 


206 


311 


21*. 


219 


222 


230 


236 




ct>de. simply press "N" (for 




21,6 














































P 


to 








to 




























Nswlinel. The correct value can 






















The machine code loader is 


ine disassembler tends to 
he self aligning, ie if you jump 


00 


to 


to 


to 


01 


17 


33 


* 


tie 


statement) in the normal way. 


i n ha nan d o e p 3 byte^t tends' to sort 


W 


k9 


50 


58 


191, 


195 


196 


202 






out the programming logic after 


204 


W5 


210 






?20 




























tr 


operation is very simple; when 


and 'tune in' to the op. bytes. 


232 




#U 


Ak 




252 












00 


w 


r 


03 


to 


201 


01 


03 


* 


RAM at which disassembly 


ZX81 ROM for the author and 


to 


3i 


?k 


25 


237 


177 


Il0 


13 


m 


gram, start at 16520 and with 


gramming aid for machine code 




15 


to 






to 


??1 


























' 


shown in figure 1. lExcept 


machine and for whom, avail- 
able 4K or so, disassemblers 


253 


* 


« 


„ 


* 




01, 


00 


i 
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THE BOOK YOU'VE 

BEEN 
WAITING 

FOR! 



Examines and explain? 

every function 
on the ZX Spectrum 

Just £6.95 




UEP 1.255- 



Takes yon through programming your ZX Spectrum from first principles 
-inh "■"'Ci.-gh to such things 35 defining your own granny VERGE 
READ/DATA, SCREENS, POINT and DRAW. 



THIS BOOK IS TOTALLY 
ORIGINAL, IT IS NOT 
EASED ON ANY OTHER 
BOOK, 8 THE PROGRAMS 
ARE ALL NEW 



user-defined graph 
DOTMAN garni! 



Book reviews 



Caring for 
your computer 

Reviewer Alex Hevwood takes a selection of books from 
zx and computer library shelves and assesses their value 





for owners of Sinclair computers. 


converter (A/Dlj light pen; shift 
lock for keyboards; a cheap 


DON'T (Or HOW to 


timum operating conditions for 20 Simple 


cost of the compute. 1); 


Care for your 


»"r™om;"',,?''".'o1S Electronic 

room conttnrtable tor a human PrOJeCtS f OT the 

VoutrampoWwilllik.it.top- Z X81 


rubout key tor the ZX81; the 


computer) 

Written bv Dr. Rod nay Zaks. 


power supply; mains supply 


he leading light of Sybex. 






tvho've published the book. 






'DON'T" is designed to tell 










(although 1 imagine most of us 


puter, an. 


how to avoid doing 


ino,o,h.con,„„:.,7 , ,„,„ .,„„„., ,n, z, 


already have a pretty good idea 




nON T? 




f^^; ( »i;;~«- 




UV" j 

(OR ,, 


'JU 


ZX81, this Is obviously the 
place to start The text end cir- 




HOW TO CART- lit 


SIMPLE ElKTRONK 


photographs give you some 




P.M i \WT ^ 


Wl PROIECTS 


look like when completed; and 






FOVTHE 1X81 


no prior knowledge is assumed. 
20 Simple Electronic Projects 
for the ZX8I and other com- 
puters - Stephen Adams, In- 
terface, ISBN090756311 2. 




,a^ 


h 






1 /^W 


f 


1 A^U??^ 










^^^^^Wflf 


Fifty BASIC 




BF ^ 


^fl "a**-**™ 


Exercises 






31^' 


Published by Sybex, this 226- 
page book by J. P. Lamoitier, 






use of FORTRAN and BASIC in 


hings which could damage it. 
















BASIC, but would either like to 


re tne book In hjk to suooiy 


C Je'a Microdrive it may well Stephen Adams, well knowr 


Improve their programming or 




00 so. There are four specific for his construction articles ir 










o scovererj fat the cost o' tJ-e 


.-. h floppy disc?. Protect each - IS reviews o' ZX add-ons, list 


Starting with the inarguable 


tie savins in serv.ce r 9 Hs rt 


:.:;-rectly; follow the proper ZX81 1 which can use the pre 










Tie oook Is a mod p-o 






dom nently at b.iye-s of 




through a series of completely 


:js r.es9 systems although 


*.»! find that advice invaluabla Atoms, BBC Micros and MZ 






/.hen the Microdrive becomes BQKs) the book assumes nc 


and analysis of the problem. 






flowcharts, programs and ac- 


pite- owno's. Each chapter 


Overall this book is not aim- of the person who will con 


tual runs. This format will help 




Od at a ZX owner, but it makes struct the projects. Advice or 












/..■I make you an expert al ad- ters as the correct way tc 








and exactly coded. There is no 


*' i:—<- ••«••<■•■•■ c. 








OON'T tor Haw to Cere for your everybody has to start at th 




ComouiB' Room-, wh.ch tela 


■nouterl. Dr. Rodnay Zaks, beginning. 


some other books. Examining 


commerce! ODOratOn ot op 


Svbex. ISBN O-89588-06S-2. The projects are varied, an 




zx covpu 


TINO AuaSEPT 1 982 






69 




Ltd.. this slim (26 pages! 










volume should not be sneered 


it in the book, Onger-Wonger, 


machines, and whether a corn- 


light of Tim 


edata this book is 


size or presentation. The^ro* 


pu™dr h a 7its o'wn k pict h ure' S D Tn 


person or display 'talent'. 


firn-.ly -n If 


e tradition of The 


original IrT'co^cept^n^Mm- 




This matter firmly dealt 




Book. . . only it is 
















ly do , leading through a discua- 


























The programs are; Shoot; 
Sketch; Name the Day; Train; 
Onger-Wonger; Weather; UFO; 
Who Shot JR; Field Gun; and 


string. The computer accesses 
and as a result of what it finds in 


architecture of some common 


BASICs' to 
16KRAM', 
teres! and 
owner. The 


nly problem - if it 


Follow Hat. Ignoring the less 
original ones, with titles such as 
'Sketch', 1 decided to have a 


This program would usefully 


reader has some fundamental 


coherehUin 




SKT.E" 


First Book of Party Tricks for 
the ZXBi UK). Philip Smith. 


which need answering, than a 


suspects M 


Lord simply got 


In SHOOT, vou are about to 
take a penalty, and the goal- 


Video Software, no ISBN. 


how modern microcomputers 








-SWSSJ.TK2: 




jrtant. although it 



Twisting 
and turning 



One of the most common complaints about the 

ZX81 concerns the 1K provided with the 

standard computer. Skilful programming can get 

around this apparent lack of memory as these 

programs show. 

You'll find that studying the listings will give you 

ideas on how you can compress much more 

program than you thought possible into 

the 1K 2X81. 



Alley Driver 



plained in your article on Mov- new game." 

10 LET HiCODE " " 

S0 LET S=CODE "" 

38 CLS 

4.0 LET X = CODE "I" 

SU LET fi=CQDE " fc " 

SB FOR N-COOE " " TO CODE "=" 

70 PRINT TAB R; " IB— " 

SO LET R=R+(R<CODE "W* f)ND R>- 
?GN fRNO-.O) + (MOT R)-lfi=CODE -f 

90 NEXT N 

100 LET fl = X 

110 FOR N-PI/PI TO CODE "=" 

130 PRINT AT N.Xj 

130 IF PEEK (PEEK 16396 + 256itPEi 
? ! - 1S39S) -CODE "B" THEN GOTO S10 

14.0 PRINT RT N-PI/PI .PI . ■■%£■ ; RT ■ 




170 NEXT N 

iae CLS 

190 LET S=S + N 

SO0 GOTO CODE "2 

210 CLS 

320 LET 3=S+N 

230 PRINT . . . "WE 

= "; 5, 

24.0 IF H<S THEN 

S50 PRINT "HIGH 
'■"■:'/ ^GRIN? 11 

260 IF INKEY*=«" 

270 IF INKEV$="V 



Sorting it out 



hall of Cove 
i of numbe 



piess NEWLINE/RETURN, and 



hem out. As it is no* 
vam them in a5i:«rii.iing . 



5 LET Y^PI.'PI 

6 LET X=L'RL "5 
IS LET H=X 

30 INPUT N 

4-0 DIM RIN+Xi 

50 FOR T=fi TO H 

SB INPUT O tR) 

30 LET n=R+Y 



FOfi CsEt 



=R CC1 THEN 



serted. 




143 LET D=R(BI 








153 LET R {E) =fl 


CJ 






_-0 NEXT C 




Permutating 


.S9 NEXT B 

ISO FOR S = X TO 


R-Y 




|nl is n factorial) 


■ 3S SCROLL 










,R (Bl 


Ourthirt 


program, anolherone different playing cards that 


310 NEXT B 






ion a s SS |nd %T™l% S oMhree ^ a " En9Bd in 9 ™ ups 












3£h 0^ 


ou are first asked n = 5, r = 3, and 5P3 a 60. 
culation you want to The combination of taking n 


Getting primed 


want a permanent record of 








change line 160 to read 




300 to 400 check formula 




LLPRINT D. 
















ri slightly to count the number of 


machine 


5 capabilities. The How many ways can three 


your ZX81 t- 08'- us Hvtt 


y :;-imes it had generated, and 


[Brant itf 


msratatimeVgivari flSe^ooTfitles?™' 6 "™ 1 f ™ m 


Whan you run the progre 


i -'3d only got to prime number 


by the fc 


mula: 5C3 = 10. 


you'll get a prompt. This is tn 








number of prime numbers yo 


J ZX81 was getting pretty hot 






want the computer to genera 


b by then so we stepped the pro- 


■'••p 


■- R ^M^^ioN^ HBINflTr ° NS " ' 


do so U fo, you^P^tingThe' 


i find out what the 10,000th 


30 


LET Ri=INKEYJ 

f F .Rt = "" OR IF!$<>"P" rmd P^ 


out as it works them out. If yo 






i THEN GOTO SB 






40 


PRINT " H-IPUT N" 






7. 3 


GOM.b 330 


10 LET D=Y+X 






LET N=URL N* 






?e 


PRINT ■■ INPUT R" 






80 


L.O-'JE 3130 






90 


LET R=UR!_ N$ 






190 


IF :-' =r{ r~ir.\-i GOTO 130 


iji. PRINT R, l; ' 






PRINT 'TOO HIGH" 








GOTO /0 








PRIN: -CStLCULRTING" 


e<? LET C=V + >; 






LET Z bN 






150 


GOSUB 413 


130 LET F=D-E*'~ 




160 


LET B=fl 


110 IF F=0 THEN 




170 


LET Z=N-R 


120 IP C>=E THE 




180 


GOSUB 410 


1-313 LET C=C+Y 




190 


LET C = H 






£00 


IF fl( = "p " THEN GOTO 24-3 






a is 


LET Z=R 






22G 


GOSUB 4-1B 






230 


LiT C=C*ft 






540 


CLS 






=5-o 


PRINT N.; " "^H*..- 5 "jRj" a "J 




5S651 








.--■■ ■"t-9 


as© 


IF INKEY«="" THEN GOTO 360 






,;■-« 


CLS 






230 


RUN 


-? i-'i 




330 


INPUT N$ 






i-im 


IF N*="" THEN GOTO 300 






■,-:u 


CLS 






: iG 


FOP X=I TO LEN N* 






340 


IF (NtiXJ >s"B" AND NttX) < e" 






9"! THEN GOTO 370 






350 


PRINT "ERROR RE-ENTER'" 






3S0 


GOTO 300 






370 


NEXT X 






380 


IF URL NJK34 THEN RETURN 






390 


PRINT -'TOO HIGH. RE-ENTER" 






400 


GOTO 300 


T-t-i-i- 




410 


LET fl = 1 






±se> 


FOR X = l TO Z 








LET R=R*X 






44.0 


NEXT X 













■ Sha 


S— — . — — Another improvement to Finally, here is a progra 


1 Inl 


1 B^rl 




hill 


IMM^jP 










■ IN Mill 


MliAMe 


together, and - as can be see 
You must also amend any from the print oul below th 


UfJ IIUI 


IPCI 9 


PRINT in the main body of the listing pr.nKthnmHii tiiira 






program to SCROLL (ie. line lively. 






170). 


There is something irritating 
about a list of numbers display 


100 LET B=Q 
H3S LET T = 16 


110 FOR J = l TO 5 
123 INPUT A 
13C LET e=B+A 


in a tatty and irregular format. 


Nick Godwin from Eyemouth, 


14-0 LET X = R 
150 G05UB 1QO0 


Berwicks decided to do 


:■.,,■ ■ ■: 
170 PRINT 
1SS LET X=B 
190 GOSUB 1000 


something about it. 






199 STOP 






1010 LET X*=5TR5> X 






1020 IF X* (1) =" . " AND URL IX*) > 




0999999 THEN LET X$="0"+X$ 


99 0B9 99 09 


1(930 FOR K = l TO LEM X* 


679.0734 679^07 

-2 -2.00 
679 679 00 


isK^KSS^' 


1040 IF V((Ki - M ." THEN GOTO I07G 
1350 NEXT K 


ieoa let xt=xs + " . ■■ 

1Q70 IF XSfLEN X4-1.) ='■.■ THEN LE 






T <4=XS+"0" 


46.009 46.01 




iOSS PRINT TfiB T-K, X* 


269 087 -269.09 




'059 &ETURN 


-12 -12.00 






148 14B.0O 


these printed in full, in which 






case substitute the following 




2163.1644 2163.1644 


(or (he whole of subroutine 
1000 above. 


J2.50 


The version on the left waspro- 


1010 LETX3-5TRSX 


S34-72. 133 


duced by the following routine; 






Spy Time 


III SSJ 010 


1040 GOTO K 1070 


If you ever decide to take part- ZXB1 or ZX80 to its Limit 


i6o next}* 


loeo JIe?X»=x»+".o" 


ZX61 could help you' get cations!. After the listing sr 


1 90 PhInTB 


1089 RETURN 


territory. The following pro- produced by entering a ke 
gram for the ZXB1 has been number of 1 93, the second b 
adapted from a ZX80 program entering 1 92. 




enter negalive values, in which 


in the book Stretching Your 






s rem ENCODE /DECODE 






10 DIN 6(321 




1015 IF X [Ibss than) THEN IF 


2S LET D=S 






i0 PRINT "ENTER KE,- Nl :!-.£.£=■ ; S - 


To start dealing with the pro- 


X»-X*IJ) + "0" + X* 


193) '■ 


blem, modify the program by 


[2 TO) 


■i-0 INPUT fi 


adding or changing < .ri.nn 




4-5 IF H-0 OR H--193 THEN GOTO . 


lines, as follows: 









the titst n decimal places. For 


50 PRINT "ENTER ME5 5HL-E TO BE 




eiample, the addition of the 


CODED (UP" . "TO 33 LETTERS-) " 






i=.fi) INPUT fi* 






7-0 CL5 


"o GOSUBtOOO 


decimal places, 


30 FOP C = l TO LE.N ,R* 
■50 LET C = D + 1 
mo LET EMC) »CODE R$*.n 






110 PRINT CHRS B (C) ; 






i£S LET n*=RS(2 TO ) 


pr^? d po t Bition a 'but be e S u a re e 'to 


1003 IFX=-^005 THEN LET 


'. T-O NEXT C 
14-0 PRINT 






150 PR INT 






ISO INPUT f)t 






170 FOP C=l TO D 






160 PRINT CHR* EBfO-fl.1; 


applied to The above, is suitable 




i9G NEXT C- 






XF INPUT LOAD Rfli-iD FIT LORD RFINC 






RT SCROLL RT IF FOR RRND IF RT 






IF PRINT RT IF SflUE COPY RT LORE 




in which case add the following 


IF RT PRINT CL5 IF 


Zl I™""- 1 """'" 


!&«-i,i-.«™ 


THIS IS R TEST TO TRY IT OUT 



W Spectrum Came 



Colourthello 



Challenge your spectrum to a game 

of Reversi with this program 

Colourthello, written by 

Graham Charlton. 



INK i; "u" 






















AGs IF b 









70 LET 3 
1 , 6 J =COE>E 
*: LET -3 i 
120 INPUT I INK 



a, 12; INK 2.: 



■CODE "a " 
LET a (&.5J 
CODE "o- 



m. %i 



0.. 12; 



IKK i-i"U S 'i INK 5J ;-.-"; INK 2 

INK l;"h'; INK 6;"e", INK 
■ INK 4; " I ■' . INK 2; "a" 

- .-■ if ■ ■■.:■:. i -;, ■: ■ ;■■;■ ■ .■ ■ ; . 
CE qJoCODE "N" THEN GO TO 
"*B0 PRINT INK 3;flT 10, 16;" 



= CODE 



LET 



1B40 FDR 
1060 IF a 
TO 1320 



1130 IF a 

118S 
1140 LET 



=2 TO 9: FDR b= 



LET 

+ c .. g + 



>CODE 

C--X TO 



1190 LET q=q t K 

1200 NEXT d 
1210 NEXT c 
1SE0 IF f=2 OR f=9 

THEN LET q=q*2 
1S30 IF f =3 OR f=8 

THEN LET q =q /& 
J.S&0 IF (f=2 OR I =■ 

9=8) OR <F=3 OR f 
3 -3=9) THEN LET q =■ 
1280 IF q<h OR q=0 
q = h.i THEN GO TO 
1290 LET h-q; LET J 
■ 120 NEXT b 



1330 .._ 

1340 IF h=0 FIND 



THEN GO TO 
=f+c: LET g 
THEN GO TO 



OR IRND; 

330 

=3: LET n=b 

THEN GO TO Q 



<11 OR 

01 = INT 



GO TO 2090 



5060 LET 
-IBfINT ir/i«j ti 
._L150 GO SUB 4000 
-."-P CO SUC ?BPP 
3O00 PRINT RT 5,0; ■ 



)/ +1: LET n=r 
! TO 1000 

beep . 25 . bi-j: 



TO 9; PRINT 



FOR d=2 TO 9 



NT INK 2; 
5375 IF a 
NT INK I; 



=CODE 
b>d) =CODE 
b,d J =CDDE 
b, d i sCODE 
b,d.l = COEiE 



" J C-i-i NEXT d 

3110 PRINT INK 4 ; I 

31E6 NEXT b 

3130 PRINT INK 4, ' 



PRI 
PR I 



3150 PRINT 
NK a.; c; I"" 

K 1 ; h ; " 
"170 RETLI 
+000 FOR 
4-010 FOR 
4B20 LET 
4.040 IF a 

4030 

4050 LET 

4040 
40SB IF a 

414© 
4090 LET 



THEN GO TC 



3 THEN GO 

4 210 LET 
4090 

4-140 NEXT 
3000 IF c 


TO 4140 

=f~C: LET g=Q- 

d : NEXT c : RET 
h THEN PRINT " 


5010 IF h 


C THEN PRINT "■ 



5S30 © Chai- 



,350 IF 



THEN GO TO 137 



zx Education 



EZUG rides on 



ed EZUG as sounding like a 
detergent asked Eric how well 
EZUG has met its original ob|ec- 

beginning." was'the reply. "It 
was to provide the MUSE Soft- 
wore Library with good ZX80- 

based teaching programs." 
MUSE is, you ought to 



for 



Eric Deeson has been running 
EZUG, (the Educational ZX user 

Croup) For two years now, 
since not long after the ZX80 
Invaded our space. He reckons 
that the Croup Is the world's 

largest for teaching with a 

specific micro; the number of 

folk on the list Is now about 

1500 and almost 10% of them 

live outside Britain. 



The Newsletter 
many nun -teachers 
fairly wide interest 





Machines 380Z and the TRS 




BO. The Library has grown 




steadily, hut at the time we 




spoke to Eric he proudly noted 












one spot. There were then forty 












through the rather arduous 




They 




course. E 


c reckons that there 














■ ■■■:..■ 


at EZUG has played a 


"de 


ails of EZUG, send a 


slamped 


1 d ressed e nvelo pe o r 










School. E 










ition about MUSE 






source. 


or from Freepost 



Level Physics 

Paul Holmes from Sutton colefleld 

reviews this revision program by 

SCISOFT 







-n SCISOFT 




1 with a 30 










ire merely tell 


tains a brief 


answer leaving 



books by LETTS. 1 
far cheaper than t 



Maths and Chemistry 

in Loughton, James Walsh turns 

reluctantly from studying to check 

out other Level programs. 



1. MRTRIX MULTIPLICATION 

2. INUERSE OF A MATRIX 

3. I-1LILTI605E BR XTHMCT SC : ADDITION 
■t. .''ULTIBflSE ARITH. : SUBTRACTION 

5. CALCULUS: DIFFERENTIATION 

6. CALCULUS: INTEGRATION 

7. END 

PRESS KEY 1 TO 7 FOR YOUR CHOICE 



M 



ALE, A SHOPKEEPER SELLS A 

__ FOR £25. OB 

HAD BEEN REDUCED SV 10 PER 
NT. UHAT URS ITS ORIGINAL 
— P.IL PRICE? 



1. £25,25 
a. £37.77 

3. £2 7.50 

S3P?m^p^M &.™ ¥OUB BN5UEB 



PR55 

WELL DONE YOU ARE LIKELY TO PASS 



SCISOFT Maths 



lirdealoi 






:hoolwork.Butwait[Next sian notes. The i 

when you're studying for holds four 16Kpr 

xams, you can tell Mum which loaded the 

latest program ie actually first program is 

imgyou. SION and starts 



i. ruisi 






The Big Day 
When you've picked y< 

ten pages of reasonably use 



grams give you two questions that PAUSE v 

on each of five basic question than a FOR/NEXT loop when 

types. Though the questions the computer was to wait. OK, I 

are the same each run, the data thought, this must be to make it 

get the answer wrong', it just ZX80; but no - it is advertised 
gives the correct answer solely as a 2X01 productl 
without any explanation. The The secondpackage I am go- 
Report) shows you score, and a Level Maths, developed and 
pretty representation of the distributed by Hose Cassettes, 
word PASS, being overwritten Again, the whole lot is contain- 



FAIL. 






il that I 



SCISOFT i 



!X COMPUTING 



zx Education 



l. planned and produced thai 



UHST IS THE RRL 
TRAPEZIUM WHOSE PfiRfii_l_EL 
MEASURE aCMS.RND ISCM5. 
" "> TMEV RRE 6CHS.APART? 



SQ.CMS. OF n 



There is only one n 



with random data si 



YOUR HNSUER 



Not so boring 
after all 




do you use a c Assure 

D£CK WW YOUR 
COMPOKR?? 

CLEAN S CHECK 
- THE TOTAL CARE PACKAGE FOR YOUR CASSETTE DECK 

DRIVE ANALYSER ■,-,-,-,-,-,-,,,-, -,.,., 
-instantly DIAGNOSES state 

of vital components 
-provides WARNING of need 

for mechanical servicing 
-prevents tape BREAKAGE 

and SPILLAGE 




1 ■.-.■.■.■« it. ■,-,-, CLEANING SOLUTIONS 

-increase HEAD and TAPE life 
-ensure optimum HEAD to TAPE 
contact for 1DU* DATA TRANSFER 
-eliminate READ/URITE errors 
for faster safer programming 



srClean-n-Check 

PMCCtf MIND Fen £«.S0 inc l/Ar 






MICROWARE 




/ #/ \ \ 




^/RETAIL SHOP \5 






// IN \ 






*/ LEICESTER \ 






/ FOR \ 




UJ 






DC 




DC 




HOME COMPUTER ACCESSORIES 


< 


O 


ZXB1 HARDWARE; SOFTWARE 


O 








o 


SOFTWARE 


CJ 


^ 


* SPECTRUM SOFTWARE * 


£ 




*AND NOW* 




BBC MICRO AND VIC 20 






SOFTWARE AND BOOKS 






S.A.E. FOR CATALOGUE 






MICROWARE 






131. MELTON ROAD, LEICESTER 






TEL: 0533 681812 






9-30 am - 6-30 pm 






cloaadThu-s 




MICROWARE 



ZX Software 


[SCREEN KIT 1 MORE POWER TO YOUR SCREEN 


SSMS! S33SS - .., „ 


4K lo 64K 








-•• DATA FILES fSS!.S c 

SUPERB VALUE £5.70 en 


-""" 


[Ziniifll MACHINE CORE DE-80B MONITOR 




. j .,' : -: fin a tguu hb. . „_.,»," ' 






'"""aso'ls,'."-"" 


2X81 

«Kto6*K 

.•X SILJliu;.! 












IREM-LOADI MACHINE CORE E 


TRYDE BUS 

ZXS1, IfiK lo64K 
ZX SPECTRUM 




£6.95 "cS~ 






6 CORKSCREW HILL, WEST WICKHAM. KENT Blii 9GB { J 



1 6K Came 



The Elephant's 
graveyard 

Join Peter Shaw in Darkest Africa, as 
you attempt to find the famous 
"Elephant's Graveyard". All you need 
is your native cunning, and a 16K 
ZX81. Explorers equipped with 
zx Spectra will be allowed 
to take part. 



100,000 


<ES (the local un 


nf 








l>V 


rSsS 


the 


he"- v„„' 


,.. 
































When 




i bought y 












iirmeiwjv 


nc 


Ul fu-ji.U b, 


,;, 


five week 


the 


you comp 


Btfl 














aveyard. 


It. 




1 - weekly pay for nativ 
inputs and loops 
























Notes on progra 


MM 
























120-290 

33S-520 

580-750 

1000-4030 

4500-4550 

7000-7050 

8500-8680 


Success rot 

Hazard sub 

Situation su 
Failure subr 


nyote 


— 


~ d 


a 


10 

■ 

■3 
35 

4.0 


LET 1=150 

LET fl=100000 
LET Z=0 
FOR 0=1 TO 18 
PRINT RT 0,8j 

PRINT RT 2,3; 
JE VfiRD" 
PRINT RT (S, 8; 


RDUEMTURE INT 
THE ELEPHfiNTS 









iSKGame 



60 PRINT 






110 i __ 

120 PR II 

125 PRINT 

R UEEK 

130 INPUT N 

1*0 PRINT , 

LIE5 RT SB KESERC 

150 INPUT F 

160 LET R = R- IF*5B) 

180 IF R<0 THEN PRINT 



THEN GOTO 90- 



HOU MANY FOOD SUPP 



200 PRINT 
H P.MHOJ RT 
NPUT 



BEGIN" 

335 IF I 

336 FOR 
34-0 LET 
342 LET 



KEVJ:"" THEN 
= 1 TO 5 
= P- (N*I) 



GOTO 335 



DF 



F<0 TH 



. - THEN GOTO B500 
>50 IF RNDJ.8 THEN GOSUB 1000 
8 THEN G05UB 150© 
3 THEN GOSUB 3O00 
S THEN GOSUB 2500 
S THEN GOSUB 3000 
S THEN GOSUB 3500 
95 THEN GOTO "100© 
HEN GOSUB 4-500 



3S0 IF RND 

370 IF RND> 

380 IF RND> 

390 IF RND > 

400 IF RND:-. 

150 IF RND J 

iE.0 IF ~ 



i CLS 

■i,:o c-osuE - -3 

49B PRINT . , 
HUE" 

■500 IF INKEY 

=10 NEXT C 

5 70 CLS 

580 PRINT 

590 PRINT 

503 PRINT 

inf" 

610 _ PR INT 

520 PRINT 




660 PRINT TRB 

670 PRINT TAB 

S30 PRINT TAB 

=90 PRINT TRB 

^0© PRINT 



720 PRINT , "U 
PARE" 
750 GOTO SI530 



GRflUE 
YARD 



1020 LET I 
1030 CLS 



=INT {RND*10J +1 



104-0 PRINT , j "YOU ARE BEING RTTR 

CKED BY LIONS" 

1950 PRINT . , "RND YOU HftUE " ; G ; " 

GUNS " 
1055 IF G<1 THEN GOTO 1300 
IflSO PRINT . ,"HOU MANY DO URNT 7 
USE 7" 
1070 INPUT Y 

1075 IF YiG THEN GOTO 1070 
1BBB ir Y *RND ( . a THEN GOTO 1300 



"YOU IJON,U 



OF HONEY" 
190 IF A (0 THEN GOTO 8500 

"HOU MRNY GUNS' tUTT 
1000 KE5 EACH ■?■■ 



220 LET R=R-<G#1000) 
S30 IF A<0 THEN GOTO 180 
240 PRINT , , "HOU MANY TENTS RT 
500 KE5 EACH 7" 
250 INPUT T 
350 LET R = R-(T*S00) 
270 IF P.<0 THEN GOTO 150 
2B0 CLS 

290 G05UB 7000 
2?.?.-PRZNT ,-,, "PRESS RNY KEY TO 



08S LET 

090 PRIN- 
TS) ; " BOXES OF" 
1100 PRINT ,,"HMMO" 

1110 PRINT , , , , "ANY KEY TO CONTI 
NUE" 

THEN GOTO 112P 

1-300 PRINT -); " OF YOU NRTIUES WF. 
fie 5AUAGED" 

1210 LET N=N-H 

1330 IF N,-0 THEN PRINT , ."YOU HA 
UE NO NRTIUES LEFT" 

1330 IF N(0 THEM GOTO 8500 

124.0 PRUSE 200 

1250 RETURN 

1500 LET Z=l 

1530 LET H-1NT (RNC'tSBi +1 

1530 CLS 

1531 FOR B=l TO 7 
1535 PRINT RT B,flj 

:INT TRB 3; "QUICKSAND ' 
"",TfiB 14; " _" 



1550 PRINT 

1560 PRINT 

1570 PRINT 

15S0 PRINT 

1590 PRINT 

1600 PRINT 

1610 PRINT 

1620 PRINT 



NY KEY TO CONTI 
THEN GOTO 500 



16S0 if e+ 



1630 IF I 
1690 IF^ 1 



'.: TRB 13j "% 
TAB 14; If 

_TRBl<jj'jLr" 



3 THEN 

<8 THEN 

THEIi 

+E(S THEN 

+ E. <8 THEN 



1710 PRINT . , ' Y 

IUE8 IN THE " 

1 "SO PRINT , , "0 

1730 LET N^N-M 

1740 IF N<E; THE 

1750 PRINT ., , "P.: 

I .'60 IF INKEY *= 

-!-70 RETURN 

"-."103 LET Z--1 



PRINT RT B + l 

PRINT RT B4-2., 

PRINT RT 6+3 

PRINT RT B + 4... 

PRINT RT B+5., 

PRINT RT B+6, 

LOST " ; H; " NRT 



THEN GOTO l?6i 



-CEO PRINT . . " 
■•?70 PRINT , ', " 

sit until ::ts 

■-,.-..=, 5 PRINT , , " 
■i FOR SHELTER ■■ 



YOUVUB DONE IT 

i "; R; "kes to S 



5200 PPJ 



ND'iS! +1 

. "YOU CRN SEE AN EL'- 

. "COMING. DO YOU -" 
. ' ■ q ' c.l;t CBHP RND V 
i OUER 

BO UNDER A Tfi= 

HARRY ON UALK; : : 



THEII GOTO S3 
THEN GOTO 24C 

TORH DESTROYS 



2250 IF INKEY*^'" THEN GOTO S35B 

2360 RETURN 

23B0 PRINT , , "THE TREE UR5 HIT B 

V LIGHTNINR" 

2310 PRINT ,, "KILLING "JMJ" NRT I 

UE5" 

2320 LET N = N-H 

2330 IF N<« THEN 

2340 GOTO 2340 



GOTO 1220 
I + 1 



24.20 IF R = 



£460 PRINT 

2470 PRINT , , "UERE 

S4SO GOTO 2240 

250O LET Z-l 

3510 PRINT , , '"■ 

OLi MUST SEND", 

RTIE5 TO FIND" 

2520 PRINT , , — 

£550 PRINT . , — 

IUES" 

2555 PRINT , , "I 



NHRRMED" 



THE TRHI 



ED BY SNAKES 
"1540 PRINT , 
OR UILL YOU" 
3545 PRINT .. .. "fflRL. 



3550 LET H-INT [RNDS10) ._ 
3560 IF INf;E¥» = "" THEN GOTO 
3570 IF INKEY*="~" 



'i5S0 PRINT . , 
UERE KILLED' 
3590 LET N=N- 



U5ED 



3600 IF N!«. THEN GOTO 1220 

3610 RETURN 

3550 PRINT , 

St ; " GUNS" 

"fSe-O LET G=G-INT IH^5J 

-■-T-O IF Gt0 THEN PRINT "YOI 
OUT OF GUNS" 

3630 IF G<0 THEN GOTO B500 

3630 GOTO 224C 

4000 LET Z=l 

4010 CLS 

A020 PRINT ,, 
EUOLTED HMD", 

: o;-0 GOTO 350 

4500 CLS 

4510 PRINT .. , 

1-520 PRINT , , 



LET B»="HEN MOU 
EN LET B%="ABRNDON 
IEN LET B*="PQT HOL 
UHILE WALKING YOU 

ytl-ID 



I HRUE ■■; N; " NRT 

) MANY PER PRRTY 

2560 INPUT X 

2570 PRINT , , 'HOU MANY PARTIES T 

2560 INPUT Y 

2600 IF Y*X>N THEN GOTO 25B0 

2520 IF IRNDfY) >3 THEN GOTO 2650 

2S30 IF (RND*X) >4 THEN GOTO 265F 

■,540 POINT ./'VOU ARE LOST FOREU 

ER. " 

264S GOTO 13500 

2650 PRINT , , "YOU 

,2240 



TOO HHUE HRD A PEP 
IRHD -iOS 1 4-1 



1.530 PRINT ., "BONUS + ";H;" FOOD 

=RCK5" 

15S0 GOTO 2240 

"" PRINT TAB 10; "KES - " ; fi 



NOT IUES 
FOOD 
GUNS 
TENT 5 



"7010 PRINT 

7020 PRINT 

7030 PRINT 

7O40 PRINT 

7050 RETURN 

6 500 PfiUSE 100 

S510 CLS 

3520 FOR fl=Q TO 21 

B530 PRINT 

Sob! 

6600 FOR A = l TO B 

S60S PRINT RT B,fi-H; 

LED" 

5610 PRINT RT B,R; 

S620 NEXT R 

3650 PRINT RT 20,11 

S66B INPUT OS 

6670 IF R**"Y" THEN 

3630 STOP 



2660 GOTO 

,:.-'oo let r = i 

3010 CLS 

3030 PRINT , , "fl SPOKESMAN FOR TH 

E NRTIUE3 SAYS" 

3035 PRINT ,,"HIS MEMBERS WANT H 

ORE MONEY" 

3040 PRINT , . "OR THEY WILL LERUE 

3045 PRINT .."HOU MUCH MORE IEAC 

H) CAN YOU '■ . . ."OFFER 7" 

3050 INPUT Y 

30S0 IF (EIDiY) :- 3 THEN GOTO 32©S 

3100 PRINT . , "THEY HRUE ALL LEFT 

VOU" 
3150 GOTO 3 BOB 
3200 LET I^I + V 

3210 PRINT , , "THE NATIUES HRUE R 
ICEPTED" 
3215 GOTO 2240 
3500 LET Z=l 
3S10 CLS 
3530 PRINT , 



QUICKSAND 




YOUR PATH IS BLOCK 
UILL YOU U5E BUN5 




OF YOUR NHTIUE5 



THE 

ELEPHANTS 

GRRUE 

YRRD 
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Programming Skills 



Converting from other 
basics 

A wealth of computer programs written in basic 

can be found in a variety of books and computer 

programs, but as all versions of basic differ to 

some extent it is unlikely that a program written 

to run on another computer will work on the zxsi 

or the zx Spectrum without some changes. Dilwyn 

Jones of Bangor, cwynedd, explains how to carry 

out the needed conversions. 



The extern and nature of the 


-1HK.I «.— ■ In 


liiii Arrays 


bv RSU TO X) on the ZX81. 
This may be shortened to RSI1 








TO XI on the ZX81 . This may 
























In this case. RIGHTSIR$,Xi 


on things to look for when ap- 






may be replaced by RSILEN R$ 






program which uses the zero 












on a ZX81 or a ZX Spectrum. 


in this way, and make 




RSfLEN B* - X + 1 TO), 
















this case is LEN R$. MIDSIR5, 








J, XI may be replaced by RSU 


Spectrum as well. 


(ill Integers 


dots 'no^VorTThen 'the 




(il Multiple Statement 


The function INT on the ZX81 


answer is to find out hew the 




Lines 






Some BASICs allow you to 


Some BASICs allow multiple 














assigning to a variable, but this 








is not permitted on the ZX81. 








Therefore if you come across 


A,B,C 


to round off to the nearest in- 




say, 200 G = 88, then you 


These will have to be written 




MID? 






thet on the ZXB1, the PRINT 




Beware of multiple statement 


and PLOT commands round off 


LEFTS(R$.XI may be replaced 


(vi) GOTO, GOSUB 





gram to suit, if the line 


oop is executed at least once 


loop has been finished 














possibility is to use 'GOTO a 




to jump out of a loop. On 








For example, ON A GOTO 








statement. On the ZXB 1 . if the 




edby GOTOlA = 1]x 115 + 














loop is totally and completely 






bypassed, eg. 




GOTO (115 AND A - 11 












AND A = 3) 


NEXT A 


stop w,th an error report 1 . 


GOTO 1115 OH A<>1) x 


printed, because the ZX81 had 


(X) END 


(220 OR A<>2) « (333 OR 






See "CONDITIONAL STATE- 


sk^oter^heemT^Qoc'mthe'r 


sometimes may be replaced 




than run through it once. Note 








(xi) PEAK and POKE 


ivork. 


f^ m ' h , i^f 8 lo^n" 1 n ormi b?Iv" 


There is no easy way to c 


Iviii) IF. . .THEN 


because it then expects the 


vert statements mvolv 


The expression IF X = 2 THEN 
200 is permitted in some 


start value. In general, this will 


mach'n" il V b heonly , way°.' e C a 




















BASICs insist, on having a line 


after NEXT may be omitted on 





) PRINT 

highly uiihk 



IF PEEK 16442 



4 THEN CLS. 
ecause 16442 stores I 
jmber of the PRINT p 



Ox! FOR. ..NEXT Loops 

In many BASICS a FOR. ..NEXT 



IX COMPUTING AUG/SEPT 1 ! 



t always be spe 
ome BASICS d 

...NEXT loop t 



Programming Skills 



IF X = 1 THEN LET 
= 7 ELSE GOTO BO 


IF X = 1 


THEN LET 


IFX <>1 THEN 
GOTO BO 




Programming ski I Is 



ZX81 






ing display (although a 

written for the ZXB1 to 
SCROLL downards or SCROLL 
part of the display). Note that 
the lines in a scrolling display 
on the ZX81 are only as long 
as they need be, ie. they a r e 



system variable RAMTCI- • 

you attempt to PEEK or POK 
the display. 

(xiv) Exponentiation 

Some BASICS use the syrrho 
tiation; theZXBI uses x> 

(xv) DEF, FNR 



"'ceinn" BASICs. 



om,; line 2040. Who 

txvi) Random Numbers 



the word RAND is 
1 6435 after beini 



1434 E 



Jed Off 



number 

It this whole number is outside 
the range to 65535 then er- 
ror B results. If you just enter 
RAND or RAND then RAND 

16436 



s RUN. a READ s 



is and consume a 



affe 



lainly a 



16437. This 
ted by CLEAR or RUN, 
I reset to by NEW. as it 
switch-on. II changes 
■ time you use RND. 



(XVii) ASC, CODE 

ASC returns the ASCII 
Code for 

theZXBI 



PRINTING STRINGS., <...-,' 
in this book. First declare i 
ray with sufficient dimen 

and enter the element: 
dividually by means of 1 

program and save the re 
the program un lariB ..sin 
load and go routine, to i 

gram with RUN, and deleting 



Anotl 
SI rim: .,", 



long anoi 
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Dodgem 
Chomp 



Tim Rogers From Richmond turns his 
programming skill to create a 
'Dodgem car' type program called 

CHOMP. 




AUG/SEPT 1982 



aaa let ei 

225 LET LH 

230 LET R = i 

** LET LB = 



i+67S 



235 1 . 

240 LET _ . 

245 LET R2 = C? 

350 .ET C = l 

2 5*_. :i ; f ^?EEK Dlj£7 RND PEEK 0< M 
THEN LET U1±U1- 
256 POKE D.5P 

as? let u=u-a 

25S IF 5)1 THEN RETURN 

260 LET D = -33 

2713 IF H3^H THEM LFT 8834-1 
6 2 !00 1F PEEK ifl+C) =12S THEN GOSU 

SS0 POKE fl,Gt( lfl2-HUifl2=GI I 

292 IF S=U1 THE'I ■-■■C-=L : F. 3i3e 

295 IF INKEYto"" rn F^EK iq.r- 
)-B THEN GOSUE 7BO ^CCK IH+C 

30G LET fl=H>C 

301 IF fl=0 THEN LET Si=S£+.S 

302 IF H=0 THEN C-OoL'E? P52 
"_R2=PEEK R 

THEN GOTO 500 



•175 IF V = 

4.80 IF D = 

435 LET D=Y 

433 RETURN 

500 POKE H.23 

510 FOR M=i TO H6 

-L^ PftlJO U3R 16514 

53v- [TEXT M 

5-33 LET 5-E+S1 

530 5LOU 

GOO PRINT RT 9, 9, "SCOREgS" : S 

SOS IF H1>S THEN LET H1=S 

■:■!■■: -ftlllT TAB 9. " HI -SCORES" ; HI 

b:s "nusr -5000 

530 CL5 

6*0 GOTO 5 

700 LET R3=R 

705 LET fi*=.INKEY* 

710 LET P=B + 1 [ I tINKEV*»"0") - (INK 
EVtr-S")]* (RES C=33l + ( (INHEV*=" r 
" I - (INKEV ■$= - ■ :■ } *33* ■SOS C = l( ) *2 

720 IF R-RH-72B OR B(31 OR PEEi: 

fi<>0 THEN LET R=R3 

730 IF R=R3 THEN RETURN 



=129 THEN GOSU 






305 IF PEEK 

310 POKE R .2^ 

320 IF PEEK <S+D) 
B 450 

338 POKE 6 . El 

335 IF 51 = PND O 

'■ HEM GC5UP see> 

337 IF Biol! THEN LET O =0 

34S ^3T E=B+D 

34-5 IF PEEK B=2+ THEN GOTO 

350 LET B1=P£EK 5 

350 POKE B , 12 

-:7d GOTO £"C 

400 LET X = 

402 IF C = l THEN LET X=-33 

405 IF X=-33 THEN GOTO 435 

410 IF C=-33 THEM LET X*-l 

Jig IF X=-l THEN SOTO 435 

420 IF C = -l THEN LET v=33 

425 IF >: = 33 THEN GOTO 435 

430 lp c=33 THEN LET '-■- = !. 

435 LET C=X 

440 RETURN 

450 LET Y=B 

452 IF D=-33 THEN LET Y=l 

455 IF Y = -33 iHEM GOTO 485 

450 IF D = l THEN LET V-33 

465 IF ¥=33 THEN GOTO 485 

470 IF D=33 THEN LET Y=-l 



740 LET L5=Lfi- 

" =1> * m$ = 

=33 1 * T R $ : 



C = - 



m$^ ,, 6 , 'i 

IH$ = " 5") 



LH THEN LET L5=LR- 




50 IF | 

755 LET LP=L5 

rc.o RETURN 

300 LET 0=1 

310 LET D1=D 

3?'? L-OoL'S 430 

3 3',' L ET D2=D 

■340 LET E>=D1 

350 LET U.LR-LB 

S50 IF U>1 THEN LET U = l 

870 :-F Us-i THEN LET U=-l 

o75 LET LB=LB+U 

330 LET E=B+U*D2^2 

39S RETURN 

900 LET 51=51+5 

910 LET 3=0 

9313 LET G=H 

938 rF HOG THEN GOTO G50 

940 LET H = 14 

953 LFT i,.i 1 - 'J 

J-T-.L.-. RETURN 

.LU0C l F-; »J = ",Hi PI.-/ 064 OOS 023 

2t= -'=;- --'■■ -'31 1-13 3 3.J 303 313 

ill© Kfl^T le& il& BS * 2,! - a " 

.l350 FOR 1-1 = 16514 TO 1BS33 

i.'_.30 r-Ox-.f <-■; ."RL MS I TO 31 

1040 LET Ht»fl$(S TO J 

1060 RETURN 





I""""™" ■"— 








:IS=- -"«-■ 









Spectrum Programs | 



Spectrum takes off 



The sound and colour on the 

Spectrum are two good 

reasons for buying one — and 

these three programs, one 

each by Alan Cunnell, Chuck 

Hopper and Anne Marshall 

show the sound and colour off 

to advantage. 



Final circuit 


cele.ation and gear setting. 


ISO PRINT • - ■ - PAPER 2; INK Cj " 


Our first 


program - FINAL CIR- 




"iSO GO" SUB h*10O0 


CUIT - 




at all times (line 220). and a final 


IS0 BORDER 1: INPUT INK 7; "Se l£ 








ci a oear ii to ioj " ; g 


RACETRACK) firsr published in 


feedback (including such lines 


190 IF 9<1 OR G>10 THEN GO TO 1 


FACE. 


hlv magazine. INTER- 




2-00 input ink 7. "Enter acee Lera 
t i on (0 TO IB) "; a 




sy to play, and because 




310 IF a •: 1 OR a ; 10 THEN GO TO 2 




p giving you a score 


throughout the race. You'll find 


SB 






there is a great tendency to 


S20 PRINT INK RND#6; -Current sc 


challeng 








again, trying to increase your 


manages somehow to survive 


240 INPUT PRPER 2. tMK 6,-Efitet 








braKing (o TO 10i";b 






particular Interest Is line 290, 


250 IF b»0 OP b j 10' THEN GO TO 2 






which takes the place of five 


4-0 


ii...uliv. 




IF/THEN statements ot the type 


-60 -"STURM 


ThroL 


ghout the race, you are 


IFH = 5 THEN LET bS = "oily 


378 ;_et h=INT [RN0*¥)+1 






straight"andsoon. 


290 LET b*=("oi ■« Straight" RND 






h=5. f i'-hai rpin " RND h=4'i H".-rjrn 








er RND h-3i + I "bend" RND h=2)+l" 
















34.0 Return 




REM Final Ci 




350 IF 3=0 THEN LET a=l 




REM Rdaptfd 


from 2XS0 


350 LET s=RBS IStl'aw) -(b*!5)+i 


_a 


sek program 


by fit an Gunna i 


a*q* a 


14 


R E M First published in 


370 IF s < 10 THEN LET 5-10 


!■=> 


REM INTERFACE 


330 IF s t IS THEN PRINT ----- in 




REM 




k a,*"0rivsr behind is hooting"; 




L.ET a=5: LET 9 = 1: LET b = 3 


PRINT ■ INK 1. "Hurr'-i up" 




E.CF-'ER 1: PRPER 7: INK 13 


iCIB RETURN 


-^ 


input "Uhiefc tracS tS 


1SEE IF i,3E THE!: PRINT INK ffi:"Y 








cure speeding. ..stow down)": LE 




IF v <3 Gfi v 


3 THEN GO TO 25 


T L = I -5 


30 


LET X =0 




1010 RETURN 


L.r. 


let i -iaa*« *v 


£300 IF s .40 THEN BEEP 3^50: FOR 


50 


LET s=0 




q=l TO 20: BORDER RND +5: NEXT ^ 


5B 


IF ShIO THEN STOP 


PRINT INK 2; "Crash" 




LET X =x frl 




a^lO IF b-3 THEN PRINT INK S;"C,- 


30 


IF X = 10 THEI- 


PRINT INK RND* 


ash" : BEEP . 5 . 20 . 60 RDF R RNDifi: 


t.; TfiE 8..' "THE RfiCfc 15 OUER"'TRB 4- 


PHU5E 20: LET L=L-9+INT 1RND.1-3 




Out Of " : 100+v .* 


.-.P2& RETURN 


■ POKE 23632 . -1 


BORDER RND*7 


3000 IF £ >SS THEN FOR r=l TO 10 : 


SEEP 


.02 .RNDS30- 


GO TO 90 






GO SUB ISO 




: NEXT r : LET I =1 -10 


I la 


FOR t=l TO 5 


0: BEEP .02.. t: 


_ :-i-3 RETURN 


■ITXT 






-i000 IF $^3S THEN PRINT INK 2; " &■ 




GO SOB 270 






XS0 


PRINT INK RWD*6, bS 


'"l_ET L=l-10 


1 .-■ F 


L-O 5UE 145 




4O10 RETURN 


130 


GO SUB 350 




= 000 IF 3;20 THEN PRINT INK 2., " G 


_:-5 


PQUSE 50 






14S 


GO SUB 270 




_ 1-l-lE 


;. j- s 


GO TO 6G 




-■■305 FOR t =1 TO 50: PRPER RND47: 


i4s 


FOR 1=1 TO 5 


0: BORDER RHD*7 


CL5 : NEXT t: PAPER 7 


NEXT t : BORDER 


1 


5010 IF b)3 THEN PRINT "Crash!!" 


10.9 


LET S = R6S (s+ (i 


LET t=L-lS 


E * 93 






= -320 RETURN 


92 
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ressing ENTER a I 



i ENTER 



THREE OF A KIND; $55!=: 
.20.- PRINT ' ' "YOU WIN 
OMEY =MONEY+5: CO TO 4i 



„ (you back to the next 4g*S Il_ H( '^ =**'2> AND A i 3.* =ft ( + > 

Note line 40 (POKE 23692, I-^N PR 1N : -!^_B. PAPER 2;"J$5$3- 

I which keeps the screen *?* .TR J.__ 5 s , h J.D 5* $¥SiS": SEEP 

r-^=>'_ xr h 1 1 1 +P, - oj trt 13 j + B [4J _ le T 
.'ten --.■_l-,- ; r -,,c-ER =■.■■.:■■■..■.■,■,■'■ =■■„■: 
PER 1?;" r-MPISHEROO' .' "; 6££P 2,-30 



s POKE |i 



HIS 15 ROUND 14 



• OU HfikiE t 
PRESS ANY 



;ey to rol 



30 GO SUB =.it. 

J-0 POKE 2360S , - 

50 PAPER 0: CLS 



"HvE S", MONEY' 
■ -5Y TO ROLL" 

70 IF INKEVJ . 
IF INKEY*= 



IT POKE 23592, -1 

r^q DR «T = ^, TO 5B - SOWER RND*7 
BEEP ,B1,50-G. NEXT G. BORDER 

108 FOR 



-1 = 1 TO * 

TiS J-r "(Jj =l ,t THEN GO TO 150 

120 LET AtU)=INT [RND#4J +1 
J-0 BEEP .1,50 'J 

150 NEXT U 

155 LET AC>UML.=PDU/ID-H 

1*0 GO SUB 50OO 

1S5 GO SUB +000 

|2| IF RNDS.7 THEN GO SUB 6000 
_- = FOR T = 1 TO 40. PRIUT AT 1 9 
^iDl7^" fi i| D " 7; Nfy?"4- flT * * 5 " INK 

1*77 FDR T=i 



PRINT ' "YOU (JIN 
MONEY=MONEY+7.E 
-iCO FOR T=l TO 20. 
BEEP ,SZ>1,T; NEXT 

■ ■■ Ob PRINT 

■ 110 FOR T=l TO &4. 
-"- ■■■■■; . NEXT T 

4 120 PRINT '"TAB B; 

= . MONEY' ' 

; JQ FOR T = l TO &4 ■ 
">*7.; "B"; NEXT T 
■ Ui) PRINT 
4150 POKE 8369a, -1; 



PAPER 2; TAB 2; "TH 

OUND' "TAB 2, "YOU 

TAB 2; "PRESS ANY 



PRINT INf. RN 
'YOU NOU HAL'E 
PRINT INK RN 



-ISO DIM (-1(4.1 

4170 RETURN 

30O0 REM *f SPIN ** 

TO 50j BORDER RND*7 

SB: NEXT T. BORDE 

TAB 4; 

l*5JtF"flig^ a T|cN B PftINT INK 2, 

" =2 THEN PRINT INK 7; 



3010 FOR 
f, BEEP .01,50 
f-O^tl PRINT ' - 
FOB_J=I 



■B0 IF A EJJ 



:■**■' 

50C.0 : 



_B£EP 



-?.?0 P.HL.'jc" 7eT 
5O90 NEXT J 

::ji? return 

i-000 REH ** HOLD 
bS13 DIM MIS) 
."Pi? E?EEP .5,1 



" i ROUND; " ROUNDS" 

- =>?■ EuPDEfl RND*7 

E 2 q,ND P THE" " NOtJ V0U SRE BROK 

:CS BORDER P.NDJ7 

P10 PRINT "C H S I N O IS 



230 PAUSE ..... 

240 GO TD 190 
-?00 REM ** MONEY * * 
-005 PRINT - — POKE 2^SQ2 -1 

-ei0 LET MDNEV=MONEV-T:i 
-t^-0 IF All.) =rt li., flliD R 12.1 =fl (J) 
-inc.- w,i:o = a 4.. THEN PRINT INK &;' 
= ££££ JACKPOT J .1 ££££££■££££■'■ 

beep 2,11-. pwiwf ■ '"SC Din *it 

!?": LET MONEY =MONEY +10: GO TO 4 



030 IF iA tlJ sfi i£i 
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AND (A (3) =R i£ 
" ■!.» =fl 121 AN 
3) AND A !3 
&; PAPER ffi 



INK 6; " 
INK S; " 



TO HOLD 
/OU HFtV 



UMBER . _. 

*5040 PRINT 
, ENTER 5" 

t-050 PRINT 
S FINISHED 

5O60 INPUT O 

5070 IF Q<>S THEN PRINT INK 2; 

60S0 LET M (OJ =0 

S090 IF 0{>5 THEN GO TO 6050 

S100 RETURN 

§000 REM #s ASSIGN UARIABLE5 * 

§313 DIM A (5): DIM 11(51 

J020 LET MONEY=7.5 

9030 LET ROUND =2 

904-0 FOR T=l TO 20 

H.3S0 BEEP .2,2*T 

=m&0 NEXT T 

§070 BORDER 7: PAPER 7: CLS 

§0S0 BORDER 0. PAPER 0: CLS 

...;;9£i RETURN 



Spectrum Programs | 




Living colourfully 



urned her in- Computing, and telling you h< 

nogramming you can write a program to pi 

in Conway's it from scratch - working it (. 

<esgond use from the primary algorithm. E 

ble on Spec- for now, save all that thinkir 



100 LET -3=GM 

120 FDR U = l TO U 

130 FOR B = l TO IS 

lie LET F=U+10*B 

IS© IF G=l THEN I 

190 LET H=0 

306 FOR T=l TO 3 

31S IF M (F + E IT.' +: 

J2^ MEXT T 

= 30 IF R <F) =C RNO I 

THEM LET L IF) =2 

-. ?5 IF R (F) =Z RND 



O TO 250 



=C THEN LET H 



15 LET G=0 

2B FOR T=l TO B 

2B WCSD Z: LET E (T) 

50 LET C=CODE "» " 

J5 BDROER 2: PRPER 

40 FOR B = l TO 12 

SO FOR D-l TO 12 

63 LET R(B + 10*D.1=Z 

70 IF RNO.,*S THEN 
'J =C 

B© LET L(E + 1S*D>=F> 



=2; NEXT T 
LET Z=12S 
3: CLS 



3 AND H < :■ a 

THEN LET 

£4-a~NEXT B: BORDER HNP*?; NEXT 

2** BORDER 

25B FOR r ' 

EMI ; BEEP 

S'55 PRINT RT 

aea for ' 

3T*0 FOR 



11 TO 14.4.: 
; . K/-3 : N 



_ TO' 12: PRINT TAB 4., 
1 TO 12: LET F=U+1S*E 
PRINT INK B,CHR$ RIFi , " " .; . 
NEXT U 

.0: PRPEfi 2: INK 
G : BEEP . 3,50 
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Personal Software is a new quarterly publication from the people who 
brought you Computing Today. To celebrate the launch ol the BBC 
Microcomputer our first issue will consist of more than 20 programs 
covering Domestic, Financial, Educational, Games and Scientific areas. 
All the programs are fully tested and documented and the listings have 
been produced directly from the BBC Micro to eliminate errors. As an 
additional service we are offering copies of the programs on tape through 
our CT Software organisation. 

As well as featuring the best software from previous issues of Computing 

Today converted for the BBC Micro in order to show off its advanced 

features, the publication also includes a number of specially commissioned 

programs which reveal even more special functions. 

If you own or have ordered a BBC Micro, or are just looking for a 

collection of Extended BASIC programs to convert to your system, then 

you need Personal Software: BBC Programs. 

Personal Software will be on sale at your local newsagent from Friday 14th 

May at £1,95 or you can order directly from us at £7.80 per annum or 

£1.95 per copy. To ensure a single copy or a complete year's supply fill in 

the form below — you can even spread the load with your credit card. 



SUBSCRIPTION ORDER FORM 



50 



EE 



513. LONDON ROAD, 
THORNTON HEATH. 
SURREY, 
ENGLAND. 



Rnm use BLOCK CAPITALS and Inch 

Name !Mr MrsiMix) 

Address 
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ZX80 Games 



Magical mischief 

Kar wing wong from Canada has provided us with a couple of 

»«i a iG1S?iS h I n i PJCWams for the 1K 2X80 - magic square 

and zx reverse. Both programs can easily be converted to run 

on the 2X81 (where more than 1K will be required) 

or the zx Spectrum. 




5 CLS 

10 DIM A(9J 

20 LETB=0 

30 FOR A = 1 TO 9 

40 LET K = RNDI2I 

50 IF K = 7 THEN LET AIA) = 12B 

60 IFK = 2THEN LET AIA) = 

70 LET B = B - K 

80 NEXT A 

100 FOB N = 0TO2000 

110 LETC = 

120 PRINT"MAGIC SQUARE" 

130 PRINT" " 

140 PRINT 



ZX80 Games 



LET D = 
PRINT"!, 
FOR A=l TO 9 

C PRINT"IA)":CHRSS(AIA)I, 

IF- lA.-3)*3- A THEN PRINT"(AI" 

C IF (A/3)'3^A then PHINT"(AAAAAAAI" 

LET D = D + A(A> 

IF D = 1024 AND AI5) = THEM GOTO 470 

NEXT A 

IF C - I THEN PRINT B;" IS NOT BETWEEN T 

DUMMY" 
PRINT 

PRINT'TNTER A NUMBER II TO 9)" 
INPUT B 
CLS 

IF B -; OR B > 9 THEN GOTO 540 
LET A(B) = ABSIAIBH2B) 
LET K = 1 

IFB-30RB-4THEN LET K = B-1 
IF B = 6 OR a -7 THEN LET K = 9 B 
IF NOTIB/2)'2 = B AND NOT B-5THEN GOT 



350 IF B-5THEN GOTO 370 

360 GOTO 430 

370 FOR K - 1 TO 4 

380 LET A(2-KI-ABSlA!2-Ki 1281 

390 NEXT K 

400 NEXT N 

410 LETAI5I-A3S(A(5) 1281 

420 LET B-I5-B1/2+B 

430 LET AIB + Kl - ABS1AIR 1 K] - 128) 

440 LET AIB Kl - ABSIAIB - K) - 128) 

450 NEXT N 

460 STOP 

T'YOU DID IT IN ":N;" MOVES" 



D CLEAR 



"VPE ¥ TO PLAY AliAlf-j 



520 CLEAR 

530 LIST 

540 LET C-1 

550 GOTO 120 



ce of mimosrs, 946821537, thai is, the firsi 
. The object of numbers would change pi; 



5 LET C = 

10 DIM A(9) 

20 LET AI1I^RNDI9) 

30 FOR A = 2 TO 9 




40 LET AtAJ - RNDI9I 

50 FOR B = 1 TO A - 1 

60 IF A(AJ = A(BI THEN 

70 NEXT B 

80 NEXT A 

90 FOB D = 0TO20O0 



) CLS 



40 PRINT" "; 

50 FOR B = 1 TO 9 

" PRINT AIB);" "; 

70 NEXT B 



)) = B THEN GOTO 240 



220 NEXT B 

230 GOTO 470 

240 IF C = 0THEN GOTO 280 



INT 



" YOU KNOW" 



290 PRINT" ENTER A NUMSERI2 TO 91' 

300 PRINT" OR TYPE 1 TO STOP" 

310 INPUT AS 

320 IF A$ = "1" THEN GOTO 520 

330 FOB A = 30 TO 37 

340 IF AS - CHR$IA) THEN GOTO 370 

350 NEXT A 

360 GOTO 540 

370 LET C = 

380 LET A = A - 28 

390 FOR B-1 TO A/2 

400 LET E-AIAI + AIB) 

410 LET AIA) = E-AIAI 

420 LET AIB)-E-A(A) 

430 LET A = A-1 

440 NEXT B 

460 NEXT D 

460 STOP 

470 PRINT" YOU DID IT IN ";D" MOVE! 

480 PRINT 

490 PRINT" TYPE Y TO PLAY AGAIN" 

500 INPUT AS 



510 IF 

520 CLEAR 



"HEN B 



MICHAEL 0RWINSZX81 CASSETTES 


THE BEST SOFTW 
QUOTES 


ARE (BY VARIOUS AUTHORS) AT 
CASSETTE 2 

Ten games in Basic for 16k ZX81 


LOW PRICES 
CASSETTE 4 

8 games for 16k 

mm 


CASSETTE 3 

8 programs for 16k ZX81 


CASSETTE 1 

(eleven Ik programs) 


Recorded on quality cassettes, sent by first class post, from: 
Michael Orwin, 26 Brownlow Road, Willesden, London NW10 90L (mail order only please) 




PACK1 

ASTRO-INVADERS 



r ,lusii,j,: ; '.rn--r:oe,r.=e.:! lunwu.SWAT 
PACK 2 

PLANET DEFENDER 



:,-', ONLY £3.66 
mbal 5 Heals of sv 
:e BREAKOUT In 



JOHN PRINCE 

29 Brook Avenue, LevensliL 
Manchester, M.19 



X COMPUTING AUGJSEPT 1 982 



Graphics 



user-definable graphics 



Thirteen-year-old Chris cal lender 

from cove, Helensburgh, has devised 

a great program to allow you to 

define your own characters for 

dumping to the zx printer. 



or LOADing ix fr 
POKE 16389, ■ 



IF PEEK 13333+S55*PEEK 1633 
7 + 4. THEN GOTO 5 
POKE 163S4. 21 
FOR 1=3 TO 112 

POKE 51744*1 , PEEK (£161+11 
NEXT I 

POKE 31300 ,63 
POKE 313y?,£01 
DIM R* (3£,9! 
FOR N-l TO 32 
FOR 1=1 = 1 TO 3 

LET c=o 

PRINT AT 0,6; "LINE ";R 

INPUT B* 

PRINT RT Fl,B;Bf 

IF B$="PLOT" THEN GOTO 9938 

IF LEN KtiB THEN LET Ej*=BSf- 



RAMTOP to 






by. 



iouBly 



'.";NEWLINE 
...";NEWLINE 
...";NEWLINE 
-..";NEWUNE 
";NEWLINE 
. ';NEWLINE 
."jNEWLINE 
.";NEWLINE 
The program will I 

line. If you are fii 

"PLOT". There v, 

LINE 

NUMBER: El 






How it works: 

The program works bv using a 

from ihe ROM at address 
2161. This is copied above 
RAMTQP bv lines 5-9. Then 

character as BS . Lines 50- 1 20 



44 IF Bt *. TO 

E 16334., 13 
50 IF Bt til = 

60 IF Bt IE/ = 

70 IF Bt C3) = 

80 IF B* 14) a 



BtV 



= "EKT.T" THEN PO 

THEN LET C=C+£ 

THEN LET C=C+B 

THEN LET C=C+2 

THEN LET C=C+2 

THEN LET C' = C+£ 

THEN LET C=C+2 



IIS IF B* t?J 

120 IF B* £81 

130 LET At IN, h-hj 1 

135 PRINT RT 21 , 0, 

1*0 NEXT R 

145 CLS 

150 NEXT N 

9933 REM LPRINT Ht 

9990 FOR J=l TO 3£ 

9991 FOR K-l TO 3 

9992 POKE 3S255+-K+E 
* IJ.Ktli 

9S33 NEXT K 

9994 NEXT J 

• FOR H = £ TO 31 

9996 POKE 1644-4-+H .h 

9997 NEXT H 
993S LET HPRINT 
9999 POKE 15364 



3 LINES RT R 



( J-lf ,COuE R 




USft 31-4.4- 



UU 



PRCGRRMING OTHER HRROU3 
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programming SklllsB 



TIPS 

TO IMPROVE 
YOUR PROGRAMS 



Experienced programmers develop 
many useful techniques, but they 
rarely get the chance to pass the 
results of that experience on. Here, 
Dilwyn Jones from North wales shares 
with you a host of ideas to help you 
polish up your programming skills. 



PRINT CHRSfRNDx 
ANDRND<.5)I 
GOSJB or GOTO di 



together a number of things memory, ths 

I've learned while working Use LIST N as above 

with my ZX81. Many of the [he line required at tl 

hints will apply to working t he screen, then pres 

with the ZX Spectrum. ( 0r CLS if you want to 

The first thing I'd like to variables in memory! 

using the IK ZX81. the ma^teVthaTyou^can'' 

ed is a vital consideration. \] and the lln^appei 

expanded in memory only If you have LOAD 

when something is printed on then try the following 






e ZX81 and future 



|7) This 
useful to st 



: not more than 3V. K of memory! by 
i the setting RAMTOP to. say, 
shift 17408 (IK of RAM) followed 



10 FORF = 1 TO 55 
20 LET AS = INKEYS 
30 IF AS - "fl" THEN 

GOTO 60 
40 NEXT E 
50 STOP 
60 PRINT "RE-RUN ,, 



paragraph you may have 
pected to have a loop of 1 2 

side the FOR/NEXT loop sir. 



65536 and counts don 
32768. This is because b 
is normally set to 1 . To us 
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III PRINT" 


sure that the number falls in 


change the value of STEP dur- 


that loop before). In a 


■i, 


(TO LEN AS) 
the only disadvantage Is that 


Try applying VAL to an ex- 




















of BASIC allow you to omit the 




quotes even though they may 
never be printed. That is, you 


an useful facility. Also you can 


10 FOR F = 1 TOO 
20 PRINT "X" 


variable after NEXT and the 












AS tan possibly be so that you 










or assigned, it will be suc- 




theZXBI. 














after PRINT. 

TAB reduces a number 
modulo 32, meaning that the 
argument of (number after) 
TAB can be larger than 31, it 


VAL can be applied to all sorts 














* 


the DEF FN function found in 
other BASICs. It may also be 


1000 FORF = (X = 6) » 
33 TO 31 


terns are displayed only for a 








1010 PRINT CHRS 128; 


















The test for whether the 






































LET R = VAL A$ 










In a FOR/NEXT loop, STEP 


STEP value of 0. The control 




B 




number" 1 it h ma e y t be b a fraction* 


variable is never incremented 


PRINT position gets down to 








You can jump out of 




















^X"Ctt, n s 




i 


when the PRINT spacing is 




THENCLS 








variable has already been set 


16442 is the system variable 
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^Programming Skills) 




is programmer and 2 and 1 
le screen used for INPUT 



f SCROLL was 

SZ at address 
.mberin 16418 



is INPUT durim 
program is RU 
use INPUT dui 
a program th 
DKE 1641B.2 



you wish 
the course 

in you should 



Then enter: 

POKE 16419, NUMBER - INT 
(NUMBER;255I x 256 
POKE 16420.1NTINUMBER/ 



NEWLINEth 

(NUMBER is 
at the top ol 

entering line 



(PEEK 16396 + 256 » 
16397 + 7271, ends at { 
16396+256 x F 

16397 + 7581. Line 23 c( 



display and we can use PRINT 
AT 23, X or PRINT AT 22, X. 
However, this method comes 



emotv plugged in 
have a 1 6K RAM 
t if the display is at 



the display 
:range way 
16418 so 



$pec 

Elimanli of BASIC 


ialist E 


iook§ 

Uiing Enmputari - ■ mmigir'i Quids 

NCC ® 


SPECIALIST BOOKS. 

ZX COMPUTING 

145 CHARING CROSS ROAD 

LONDON WC2H0EE. 


□ CHOOSING PROGRAMS FOB □ INTRODUCING COMPUTER D OPERATING SYSTEMS FOR 
MICROCOMPUTERS £9.00 PROGRAMMING C11.S0 MICROCOMPUTERS £3 50 
ELEMENTS OF BASIC £9.00 C INTRODUCING DATA PROCESSING □ STUDENT NOTES ON NCC DP 
II GRAPHICS ON MICROCOMPUTERS £6-50 DOCUMENTATION STANDARDS £5.50 
£4.00 □ INTRODUCING MICROPROCESSORS P THEROBOTS ARECOMING £10 00 
J,^™fJ l ,™ ANDUNGBy £S -°° DUSmG COMPUTERS - MANAGER'S 
MICROCOMPUTERS £4.00 a INTRODUCING WORD PROCESSING GUIDE £1 50 

£8.60 3 WORKING WITH COMPUTERS: A 
GUIDE TO JOBS AND CAREERS £2.50 


Oddr.i' 


BARCLAYCARD D ACCESS a Hck 






1 1 1 1 1 111 1 1 1 11 11 1 1 1 1 


Amoum 


B B 


«.....„...„,.„.„.„.„ 


»gHttni 



Laying it down, 
picking it up 

Brain-teasers have been sources of popular 

computer games from the days when the only 

computer game time was that stolen from 

companies which owned large mainframes. 

nim, and variations on the 'he who picks up 

the last one, loses' theme, was one widely 

programmed game, we've got a version of it 

here, listed for the ZX81 and for the spectrum. 

Board games also proved good sources of 
ideas for computer games. The popular FOUR 
in A ROW comes to you now for the 16K ZX81. 



Matchsticks For ZX81 or Spectrum, this 

th. _„« Bl>vs ,h. h m>n variation on an old favourite 
whVpS™™i°i'i h .i™.£',™ wi " 9et vou thinking. 


wilh a blue border. This is oneof 
the easiest to read PAPER;INK 
combinations, but feel free to 


is baaed on one which was of the game, determined by the take it in turns to take away as 
played in the film 'Last Year at program, and there is a limit to many matches as you choose, 
Marienbad'. There are a certain how many you can pick up at a up to the maximum allowed. 


pS™E= 


X 








,<l 


\ l 

J I I 


^ 


// / 

/ 


I { ! 
I I 


I ,0. 
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cames, games 



The spectrum Listing 



. 23 LET 



Thezxsi Listing 

10 REM * ZXS1 MRTCH5TICK5 



INK 

LET Z_».S.6.*_IME _ 



SB I 



E=0 



■iO LET H = INT (RNDU) +S 
- T 5 ? PR ' ihiT P«PEP PND*5+2; INK 
_ o| IF E >e THEN PRINT AT 7, &? ">-.■- 
---' TOUh, ",E;ThB aa;"I TOOK "fe' : - 
.0 FOR K=l TO Z: BEEP .01, K 
PRINT INK RND*5 + 2;K,""| '"; 

r "' 3S THEN PRIMT : PPT 



IF RND>.5 THEN LET 
K K; "HGU HhNY WILL 
R E:l THEN GO TO li 



30 IF RHDi 



LET 2=16+INT IRND»9) 
4.0 LET H = a + INT fRND*2) 
58 PRINT HT 3,3 « "MRXIHUM TO T 
KE IS " ; CHR4 (H+156) 

OS It- E>0 TH-clv. PRINT AT 5.4-; " 
OU TOOK ';CHRS IE + 1S6- .tsd 16;" 
TOOK "; CHR$ (Q+1561 
65 PRINT RT 7,0; 
70 FOR K = l TO Z' 
SO PRINT K; "| " 
90 IF HNO.S5 THEN PRINT 
95 IF RNC-J.S5 THEN PRINT 
" "EXT K 



IIS INPUT 
'OU TAKE"! " 
120 IF £>H 



llO^PRINT^RT 19,0.: ■HOU MRNY 
:<1 THEN GOTO 



-10 INPUT INK 
■ OU TAKE? " ; E 

iaa>iF e,h or 



IF RNO.S THEN LET 
OU MANY UILL 



i40 IF Z=.:'"THEH PORr\ F D rjnro 



. SEEP ,©S,BND*3B+3© 
1=3 LET 3=Z-1-INT 
+INT IRNDtj- - 



GO TO 1+0 



z-i; 



ISO 

-■ TO 15*3 ' '™" 

ITS LET Z = Z-S 

i^O IF Z=0 THEN BORDER RND*7 

:. IN T i POPER RNL?*S,flT IB ,5; "I 



_ YOU TARE-. 

115 INPUT E 

120 IF EJH 

130 CLS 

135 LET Z = Z-E 

14-0 IF Z = THEM PRINT PT 
■'I UIN";END 

150 LET 3=Z-1-INT t (2-li s 
* iH + l> rINT fRNP*5) -2 

±&& IF 0>Z OP Qvl OP Q'H 
OTO 150 

170 LET Z=Z-0 

130 IF Z=0 THEN PRINT PT 
I TOOK ''jO, 1 '. SO V OU UIN"; 

l^O GOTO 50 

HflXIMUH TO TRKE IS & 
YOU TOOK @ I TOOK & 

-;j II II i%, s ' 6 " 

111 12l 131 141 
15| 




■I MATCHSTICKS. 



AUG.'SEPT 1982 



The ZX81 gets Its thinking cap 

on to challenge a mere human 

In its own version of 'Four In a 

Row, or 'Connect Four'. 

Four In a row 

A playing board like that Ehown the FAST mods. If you'd prefer 
in the sample printout is to run it in SLOW, and the board 



298 RETURN 

300 REM ******** 

1000 GOSUB 100 

100B PRINT RT 3 , e 



"ENTER V'OUR MO 



1006 PAUSE 4-EA 

1010 LET D=CODE INKEVI-SS 

1015 IF D=-2S THEN GOTO 1010 

1017 PRINT RT 3,6;" 

1028 IF £■ < 1 OR D>8 DB «'H"» * ,ai 
D + ll oCODE " . " THEN GOTO 1013 
1030 LET Y-CODE "H" 

104.0 LET C = H IDJ #lG?+D + i 



age gosub 200 

REM ****** 



KOur piece will be printed th 
Fhe program is fairly slow, 
las been designed IP be n. 



1 REM FOUn in a RQU 

7 REM 

6 FR5T 

10 GOTO R00i3 

20 LET E = C 

30 LET E=E+N 

35 IF E<1 THEN RETURN 

40 IF OtEl <>T THEN RETUf 

SO LET K.sK + 1 

BO GOTO 30 

9B REM ttjfumt,, 

100 PRINT RT 6,10; "M^^H 

110 FOR R=12 TO 1 STEP j 

120 PRINT RT 19-R,10, S , 

130 FOR 8=2 TO 9 

140 PRINT CHRt (R(fi*10-s-e.: 

150 NEXT B 

150 PRINT "■'• 

165 PRINT RT 19-fi,10.'B : 

170 NEXT fi 

180 PRINT TAB 10; " ■153456 

135 PRINT TFtB 10.; "flH^^^B 

190BRETURN 

195 REM ************ 

200 FOR X = l TO 4, 

210 LET K=0 

523 LET N=X(X) 

?JO '.-OSUB 20 

24-0 LET N = -N 

250 GOSUB 20 

260 IF K>L THEN LET G=C 

270 IF K>L THEN LET L =K 

280 NEXT X 



soee LET ' 

2010 LET T=T + 1 

2020 LET P=0 

2030 LET Y-CQDE "C 

2040 LET D=0 

2050 LET D=D+1 

20SS LET L=0 

2070 IF T=2 THEN LET 

2050 IF T=2 THEN LET 

2090 LET C = H (D) * 10 + i.' • -f 

2395 IF fl tC) < >COC'E " . 

2250 

2100 GOSUB 10£> 

2110 LET H = G 

2120 IF L;2 THEN GOTO 

2130 IF L<2 THEM GOTO 

2140 LET M=L 

215S LET L=0 

2150 LET V = CODE ' l- 

2173 LET C 

SI 75 IF R ( 



Ml-fJDL 



-■ L-SS c-osus ^f--^- 

219S IF L >S THE 

S200 IF M*P THE 

2210 IF T=2 AND 

50 

2S20 LET P=M 

£330 LET J=H 

i.;bS IF Cfi>3 Th 

2255 IF ' 

225S IF P<:£ TH^i-- >— j , '. 

2270 LET C = .J 

22P0 GOTO 3QOG 

P^O LET OrlWT tRND*< 

2510 LET C = H !D/ *lC+r> 

3000 LET D = C-lt' -1' ' : 

3010 LET R iCJ =Ci.irie. 

3020 LET H(D1 =-H EDJ +1 

3030 GOSUB 200 

304-G LET Y-CCCE ,: C" 

3050 LET L = 

3060 GOSUB 100 

3070 IF L>2 THEN GOT 

3050 GOTO 1005 



(3 THEM GOTO 22 



090 I 



DIt 



R 1150) 

' TO 



= Fi:::0 LET H (Hi 

504© NEXl H 

= *,*&£' rC'K C = .-J 

5070 LET fi '.P.* 

^S80 NEXT 5 
'■■:■■: .:■■ ::■ 

5100 DIM X (4) 

5110 LET 

5129 LET 

5130 LET :. 
5140 LET X<4> =11 
5150 LET 



(2i =9 



5160 LET T=0 



10 ■:■:■ 




Subscription Order Form 



Cut out and SEND TO: 

ZX COMPUTING Subscripts 

513, London Road, 

Thornton Heath, 

Surrey, England. 



(tick - as 
appropriate) 



£11.50 for six issues 

UK 

£13 for six issues 

overseas surface mail. 

£23.80 for six issues 

overseas airmail. 



Cheque/Patlal Order Imrrmiitnnal M< 

Order Jor£ 

'made payable la A.S.P. Ui) 



Plaiise usb BLOCK CAPITALS and include 
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Takin' care of 
business 



This program is supplied on a ^^ ■_■ m — - — ^^^P alphabetic order of c 

Only whan all the 

leaflet. Initially the user will be 
overwhelmed as this program is 



ikiMUly ntrt 



the fast one, produced by Campbell systems, is a 
generalised business filing and reporting system. Ian 
Logan, author of severafoutstandlng ZX81 books, to use seriously, i 



THE FAST ONE (TFO) is a takes a | Olt at The F3St One - and likes ' '"a an object ol study. Mi 

leneral filing and reporting What he finds, ll ^IhZ™^! 



ir the be reported. For example, it is 



ords only t 



ext to nothing but the staff that are over 40 years of ed.The technique for doing this tape. The sheer speed I 

demonstration' program will age, do earn oyer £6000 and is difficult toexplain simply but which records can 

erform impressively from the do noi work in ADMIN. The the user hastodescribethefor- manipulated is incredible 

The essential parts to TFO displayed, and printed, in file- eluding titles, spaces and the better way than to respene 

Filing your data as a series ot alphabetically-sorted displays. items. The resulting formatting computer tallies the 'si 

icords. The strong point of this pro- instructions do however, once bytes' and goes from 0000 

. Formatting your reportlsl. gram is its i<nmei-.si< vfr-i.ii lit v - obtained, look very simple. In- 1 1 700, clocking the bytes 

i. Selecting which records are The program is predominantly eluded in the formatting pro- by one - in 2 seconds, 

o be reported. menu -driven and the number of cedure is the requirement for This program is most stn 

he TV screen and printer if re- amazing. The main menu records are to be sequenced, most interesting program tl 

In the demonstration pro- or delete records each contain- chronological (file order! or Campbell Systems are at 

ram the first two steps had ingupto 36 fields litems), each sorted on any item, ie. in age Rous Road, Buckhurst 

Iready been done in so far that of which may have up to 32 order, house number, Essex. 1G9 6BL. 



EBB3 £9 e.500 ktkins p bsbb 

RDMXN ROBERTS E 7600 

PICKERING J 5SCIQ 

r"-'r^:-?2 ; 61 05 eRLLSC-HER 7 5!?© 

SbLES TUCKER !_ 49C0 

I gaagKfcliMJfB 4.5 130Ste PETERS R ' 7S50 

RDrflN |-iRRSH J.T 5??° 

SflLES ' """ ' CftftTER B e.6Ci5 



SENEXT i^ol^^ffl^ai^RINT EMEND K^^EKT QTOr" i;...l . \:: PINT ffiMENU 

SELECTED=00012 &£% 



SELECTED =00011 



TOTAL SRLRRY 
00000053115.00 
flUERRGE-7555 . 9E91 



SELECTED =00011 

ZX COMPUTING AUG /SEPT 19BJ 



Keeping tabs on your cheques 



This 16K program should 
help make sure you do 

not become overdrawn 

— and if you do, it will 

tell you. 



10 REM CHEQUEBOOK BALANCER 

20 REM (C) HARTNELL 19S2 

70 -SCROLL 

110 PRINT "ENTER THE LUST BBLAN 
CE KNOWN" 

iaa IN^UT BAL 

: -5 SCROLL 

126 PRINT "STARTING BALANCE S " ; 
5PL 

i27 SCROLL 

- 2t. SCROLL 

14.0 PRINT "ENTER, PRESSING RETU 
RM AFTER" 

\5C SCROLL 

.SO PRINT "EACH ONE. DEPOSITS M 
~€ SINCE" 

ISS SCROLL 

-o SCROLL 

IT'S PRINT "DEPOSIT" . "BflLAML'E" 

130 INPUT PEP 

iSO IF DEP=0 THEN GOTO £4-0 

2013 LETT BAL = BAL+DEP 

Id SCROLL 

233 PRINT DEP.BAL 

SO GOTO 130 

-■ij SCROLL 
^S^PRINT "THE BALANCE BEFORE L 

.55 SCROLL 

2S0 PRINT '-CHEQUES WRITTEN IJAS 

2 70 SCROLL 

£80 SCROLL 

-00 SCROLL 

-L10 PRINT "HOW MANY CHEQUES HA'.' 

310 SCROLL 

320 PRINT 

-■3-3 INPUT !._.. 

;t3 DIM A* (NUHjES) 

7 50 DIM B (NUMj 

■7t FOR G=I TO NUM 

,65 dCROLL _ 

_2~'0 FRINT "ENTER NAME HADE OUT 

saa input m$ 

,20 SCROLL 

-OO PRINT' "ENTER REASON FOH CHE 
QUE" 

*££< LET ASiS;=NS + '- - "+M* 

^O SCROLL 
-:' : ^„?^!1 T "AND HOU MUCH URS CHE 

-SO INPUT O 

470 LET B CGI -O 

--C SCROLL 

490 PRINT AJ(GI ;" - 

--:■=> SCROLL 

-CO PRINT "IF THIS IS CORRECT 



RITTEN SINCE THEN? 



; e igj 



540 LET SAL=BAL-Q 

= _=. SCROLL 

350 NEXT G 

s.50 SCROLL 

-70 SCROLL 

5S8 PRINT "THIS IS A RECORD OF 

~30 SCROLL 

i-:Fipi brtmt ■CiEflLCj TO DATE - 

- : O SCROLL 
MO SCROLL 

:-0 FOR G=l TO MUM 

riO SCROLL 

5S0 PRINT AS (G.i ; " - J";BiGI 

■■-o NEXT G 

570 SCROLL 

- "F SCROLL 

SSB PRINT "FINAL BALANCE IS " .: B 

690 SCROLL 

OO SCROLL 

300 PRINT "ENTER ""R"" TO RUM 7" 
E PROGRAM" 

: 10 SCROLL 

^20 PRINT TAB B; "FROM SCRFITCH" 

.■■:o SCROLL 

34-0 PRINT "OR ■■■B"" TO RUN FROM 

-:5fl SCROLL 

360 PRINT TAB 4; "CURRENT BALANC 

' FUR A DETH3 



RET. 
"ROLL 
INT "IF IT IS NOT, ENTER 



-ED" 

:=C jlkOLL 

--0C PRINT TAB 4-; "PRINT-OUT OF C 
"iEQUES" 

-19 SCROLL 

iid PRINT TAB 12; "WRITTEN" 
SO SCROLL 

3+0 PRINT "OR ■■■■£-'■ TO END" 

3 511 INPUT US 

J S3 IF US = "R" THEN RUN 

270 IF US="B" THEM GOTO 125 

330 IF US = "P" THEN GOTO 1020- 

■33(1 IF LIS = "E" THEN STOP 
1300 GOTO 950 

210 REM **PRINT OUT** 

:23 FDR G=l TO NUM 
.330 LPRIMT AS(G5,B1G.I 

--C NEXT G 
.',050 GOTO 690 

ENTEP THE LAST BALANCE KNO;J,'J 

STARTING BALANCE fia?9 

SINTER. PRESSING RETURN flPTCR 

each cnl.. DEP-oarra kroe since 

DEPOSIT BALANCE 

230 2135 



=-:i -A 

■las? 
-5. 75 



tNTER "R" TO fi !JS-i THE - S " C- P 
FROM SCRATCH 
~~ RUN FROM 



vat calculation 

This is a 1 K program which 



- *S6 . 75 



d these must The program may be of use 

otherrateof 10 shoppers who wish to 

lisplayed are display VAT inclusive and VAT 



fixed at 15% by the formulae in ting at line 150. 



wanted. This 
eZX81 asks 



-PIN"; 




:NT£R pmount 




















P--IN,' 


































MOUNT -UP)T = ' 



lie LET fi=&*£E 

LS0 .V;:;ut ISC* 

130 PRINT 

M-0 PRINT 



170 if n* tn ■=*■ , 

"*ni 

180 LET C=LEN H 
flL R* 
190 LET P*==S*+( 

aea print ■■£■■- ?j 

Sl<3 RETURN 



ved by NEWLINE. 
a numeric INPUT 1 



eg.20.00sincethisi 
feet the arithmetic. 



;ntered as 20, twenty 



IS L.ET Z = lt -9 
20 SCROLL 

~s piriNT p: - a 1 



130 LET P=B 

14-13 (SOSUS S 

150 SCROLL 

161? SCROLL 



5? Si 

53 SCROL 

SB F'R INT 



=■-?£■■ G-C =.U=: 27 

■:iO SCROL L 

-'50 GOTO 50 

;:7ti LET fi£--!E 



5£ Pi-:JNT ■'ENTIiK 'i- 
T RFITE ■' 

9S 5CS[,:. 
SF SCROLL 

J.0C5 >- : --t:!t ■ .-<:-,c<lwt^- 



390 LET 

F»L fl* 
30P LF"i RS 
310 PRINT 
320 RETURN 

3900 SRUE ■ 



»L£N R*-l£K 



ST PS INT 
:c l-I TO ) 3 







ZX81 1 6K RAMCassettes 

Games to Test your Skills & Tactics 



Justify Your ZX 81 As A Business Expense 



\ S C 1 S F T 


/ 


E 




U 
II 


: STUDY PACKS : 


•j 


c 


Taking Exams next year? ..... 




T 
1 


2 Programs of p'Oblems using random data - 


H 









A 


"Most original and useful" J. n. DEBBYS. 














S 


Physics "0", Chemistry "O/C", Biology ' 0" 




n 


£7.50. + 50p r&r 


n 


F 


Maths "0 Part I [C5.50 + 50p p&p 






: JUNIOR SCHOOL PACK : 






ElO.OO-t- 50p p&p 




R 


Contains . . 








t 




§ 


2 New improved version ol 




"JUNGLE MATHS" 






















spelling tesl program .... [C450I Ea.lwood. 




1 


" 


\ 


/ 


soon tor B.B.C. + SPECTRUM! 


ZX HARDWARE" 


.. 


PROFESSIONAL 40 KEY KEYBOARD 




• All legends and graphics in 2 colours 




• No soldering to ZX81, just plug in 




• Proper typewriter keys 




• RAM / Printer compatable. 




KH €19.95 Built £24.95 Case £10.20 




Repeat key add on TBA. 




Range ol in/oul pons, music boards, motherboards, D 




A converter boards write for catalogue. 
















Ribbon cable £1.40 per metre 








Programming tor rf-sl ipf; -alien-. £6.50 




Tape for real applications £11,25 




HARRIS & LOCKYER ASSOCIATES 




(Sola distributors for Hedditch Electronics! 
























Tsl 10627) 24452 




Ovarii. sdd*£1 SO postage 
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String Handling 



ZX81 

word Processor 

This word processor program will make 

text neat and tidy before you print 
it— and gives you the chance to correct 
mistakes, using a free-moving cursor. 



t H mill reappear on and the words ENTER LETTER 

i. with the words TO BE SUBSTITUTED appear at 

TO RETURN TO the bottom of the screen. You 



NEWLINE. and t 



till' whnlfi <:■ 
I PRIM: my 



^IRL RUN TO 



XQ REM UOP.D £-«■_! '-=-■ 5 Q-~; 

15 PEH N GOODWIN,- T H 

2S PRINT "ENTER TEXT- 

30 INPUT X* 

3£ LET XS=XS+ ■ 



MEAT BEFORE PRINTING 



ENTER 1 TO RETURN TO MENU 

THIS IS H TRIAL RUN TO 
ILLUSTRATE THE TEXT PPdJURSH IN 
ACTION, TO SHOW HOU IT JBRK9 RND 
TG DEMONSTRATE HOU IT CRN MAKE 
TEXT LOOK NEAT BEFORE PRINTING 



TTER TG BE SUBSTITUTED 



THI5 IS A TRIAL RUN TO 
ILLUSTRATE THE TEXT PROGRAM IN 
ACTION, TO SHOW HOU IT Uufih r. H.'-JO 



RE PR INT I 



PRINT "ENTER 1 TO CORRECT T 
2 TO LPRINT.- 3 TO 5T 
flSRIN" 

IF ZNKEY** 1 "" THEN GOTO 60 
IF INKEY«""3" THEN PUN 
IF INKEV$="2" THEN -_ 



lt:K.e-.' s 



goto 40 a 

THEN GOTO 200 



GOTO SO 
REM STOPS 
LET (■>-■ 



iOO 

1020 GOSUB 1188 

1030 LET N=N+33 

104.0 IF N)=LEN X$ THEN 

1045 REM SINGLE SPPCE 

NEXT LINE 

1<350 IF X*(NJ=" " THEN 

10S0 GOSUB 11BB 

1055 REM SINGLE SPACE 

NEXT LINE 

1070 IF XS CN3 =" " 

iOSa l££T u=g 

±39S GOSUB 1150 

1100 LET J=J+1 

1105 REM SINGLE :PACE IN 

1110 IF X*(N1>" " THEN GOTO 10?,? 

1120 FOR N = N TO N + .J-1 

1125 REM SINGLE 5P.Aff XN 

NEXT LINE 

1130 LET XJiKJIl TO N:<+" "+X$INt 

1 TO ) 

114S NEXT N 



PL ITT I NG 



30TO 1150 



THEN GOTO 1 &?■& 



String Handling 



1178 GOTO 10 
1130 LET N=N 
\ L?D RETURN 



2010 CL5 



ErTTilM.** 
INT "ENTER 1 TC RETU 



2O30 LET R = l 

£035 PRINT OT 2 , ; X. $ 

2040 IF INKEY ' $ = " " THEN SOTO 2040 

PO-53 IF INKEVS = :, S : ' (INC m ;i_EN X* 

THEN LET R = R + 1 

2055 IF INK.EV* = "S'- BNS ft;l_EW ** + 

32 THEN LET R=fl+32 

2060 IF IMKEY* = "5" AMD fl ■ 1 THEN 

i_ET fi=R-l 

2065 IF INKEYJ="7" HMD H > 32 THEN 

2073 IF INKEY*="1" THEN GOTO 70 
£075 IF INKEY*="fi" THEN GOTO 300 



3076 PRINT RT 1,9, ft.; 



S09B IF R^l RND 

THEN LET XJIR-" 
H-l) -1HS) 



"^i(fii 



SS9a IF R<32 THEN GOTO 2100 

2095 IF CODE XJiP-3^1 '. 157 THEM L 
ET X$ (R-32J =CHR* (CODE '/(Ifl-jai 
12B) 

atae if r<len xt-i rnd code x* (r 

tl) 1127 THEN LET X*(R+1J=CMR* (C 

ODE X* tfl + 1) -12B) 

2102 IF H<LEN XS-32 THEN GOTO 20 

2105 IF CODE X*(fl+32)>127 THEN L 

ET X1UR+32] =CHR* (CODE X*(R+32)- 

128) 

2110 GOTO 2035 

3000 REM INSERT CORRECTION 

3005 PRINT RT 19,0, 'ENTER LETTER 

TO BE SUBSTITUTED" 
3010 INPUT H* 
3020 LET X*(R>=H* 
3025 PRINT RT lS y Ci.; " 
3030 GOTO 2035 

4-000 REM REMOUE INUER5E . LPRINT 
4010 FOR G=l TO LEN X* 
4020 IF CODE X*<G) M27 THEN LET 
X*tG)=CHR* (CODE X*1G)-12S) 
4330 NEXT G 
4040 LPRINT X* 
4050 CL5 
4050 PRINT "ENTER 1 TO RUN fiGRIN 

4070 PRINT TAB 5; "2 TO END" 

40S0 IF INKEY*="" THEN GOTO 40BGJ 

4090 IF INKEYS="1- THEN RUN 



THE BEEB PRODUCES THE BEST T.V. 
PROGRAMMES IN THE WORLD . . . 

Uncle Clive produces the World's best 
computers and Jack Gibbons A.I. B. 
produces the best Banking Programs in the 
World. . . 

Anon. 

THE PERSONAL BANKING SYSTEM 

available direct from 
J. P. Gibbons A.I.B, 1 4 Avalon Road, 
Orpington, Kent, BR6 9AX. 
Price £9.95 inclusive 

For Cassette and Users Manual (Requires 1 6 
to 48K Ram). Specify whether 2X81 or 
Spectrum Bank reconciliation module. 
Available soon £6.50. 

Also stocked at the Buffer Micro Shop, 
Streatham — Microwave Shop, Leicester — 
John Derby, Bournemouth — and branches 
of the Computer Bookshop Group. 



Full after sale maintenance a 



ailable. 




ZX81 Routines 



Tote that barge, 
read that data 





Chalfont St Giles in 




Buckinghamshire is the home 




of Martin Frobisher, who 




feeling lost on his ZX81 




without the use of READ and 




data, decided to create a 




routine for it. 








beginning of the program, and l\ 


without READ/DATA 




subroutine to solve this pro- 


the vary end of the 'DATA' 1 






subroutine, it is necessary to use 


stringinlinelO." 


GOSUB 9950 in place of READ 




A. The subroutine is written tor 


The REAO/DATA routine is P 




given in program one. along with L ^H 


verted easily to deal with string 


gram. 


Pngrtm One. 




5 REM REHO/DflTfl ROUTINE Jkl 


6 REM BY MSRTIN FRO&ISHER 


?.L5 LETT Otr"42, 


"75,5 ,333,29, " 


es LET X=l 




30 LET Y = >: 




43 DIM FC5) 




50 FOR G = 3. TO 


5 


60 GOSUB 9950 




73 LET F(GI =« 




SO HEiXT G 




90 FOR G = 'I TO 


S ^r A 


n.00 print gj '■ ' 


; F ( G 1 






120 STOP 
9950 LET V=Y+1 





9960 IF 



THEN GOTO 995 



m 






ZX81 Routines 



Roll dem bones 




appearing. The graph | 



3G FOP & = 1 TO 6 

4.0 FOR Cal TO S 

SO FOR D=l TO 5 

68 LE.T E~SvC*D 



out a tabla and graph showing 
the possible rolls of three dice. 


distribution curve, and shows 
the probability of the dice (ailing 


58 


NEXT D 
NEXT C 
NEXT & 
FOR B=3 TO 
















shows the total of the three 


gram is best run in FAST. 




13 




dice, the second shows trie 


although it does not contain 


















that can make this total, and the 












third gives the odds of this total 


gtamtwo. 


14.0 


NEXT B 






Raid that sea 












Our third program from Martin in 


increasing your speed even 


restored i 


ind continues on its 


If 


you've developed some 






tirelesstripfrom left to right. 




games oi routines for 
























easily change this by changing 




















have to try to destroy a bai- 


10. You fire by pressing "F". 










You do not see anything fall 


often. The 










from the plane, but if you hit it. 


run out of 








as fast as the ship, and from time 


you are re warded by a rather odd 


5340 but 


wm possible score is 
it is practically im- 


Computing, 1 45 Charing Cron 




immediately miraculously. 


possible tc 


get this within time. 







J*\, 



REM 
REM 
REM 
PRINT HT 



SEfl RfllPEP 

BY 
RRTIN FROBISHER 



10 LET M = S0 

IS LET T=300 

30 LET S = 

30 LET R=l 

4.0 LET B = INT 



:RND*15l +1 



9Ci LET R=R+2 

100 LET B=B + i 

110 IF RND > . ? 

IIS IF R>26 T 

; " "; AT 6,0-1; ■• 

198 IF 0>£6 THEN LET R = 3 

IMS IF 6>36 THEN PRINT ST 15 
1; '■ ",RT 16.B-1;" 

130 IF e>26 THEN LET B=l 

1^8 PRINT AT 5,0-3;" L,." : i 

s.n-aj - 

150 LET T=T-1 

ISO PRINT RT lR.n-1 " — ■_.»• 

i6,B-i, " _inr 

180 IF INKEVt: 

135 LET T=T-1 

190 GOTO 58 

388 LET H=M-1 

205 PR KIT RT 0,0;" 

207" IF M=0 OR T-:l 

210 IF OSS : R-S) >£ 

SSO FOR Q=l TO 5 

S 3 ? £ R i NT 0T 15. B; "■■■■': OT IS 

; I- "V'A" ; RT 16 ' B; ™^ " > "■ ie 

' £35 "NEXT O 
,54.0 LET 5»S+a67 

^ £!Ui N S?:C*<>"" T^N GOTO' 265 



THEN GOTO 200- 



MI 



GOTO 14 
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Either/or . . 

From darkest Clitheroe in 

Lancashire, D c Owen provides 

three programs which will run 

on the ZX80 or ZX81. 



Dragon's Cold 

DRAGON'S GOLD on th 
ZXBO. It is followed :>v an e: 






GOSUB 9000 lir 
after it. This will 
is automatically 






1 LETG-0 

2 RANDOMISE 

10 LETV9 = ":;:DRAGONSGOLD:; 
15 GOSUB 9990 
25 PRINT">>" 
30 INPUT KS 
40 IFKS = " "THEN STOP 
50 CLS 

60 PRINT "YOU HAVE:-" 
70 PRINT G;" BLOCKS OF GOLO." 
BO PRINT 
100 PHINT"AHEADOFYOUISA"; 
120 GOSUB 1000 
125 LETB9 = A9 
130 PRINT "ON THE LEFT IS A"; 
140 GOSUB1000 
145 LETLS = AS 

150 PRINT "ON THE RIGHT IS A"; 
160 GOSUB 1000 
170 LETRS = A$ 
172 INPUT KS 
175 IFKS-" "THEN STOP 
180 CLS 
190 IFKS = 
200 IFKS = 
210 IF KS = 
220 IFK9 = 
230 IF KS = 
240 IF KS = 
250 IF KS = 
260 IF KS = 
270 IFNOT(KS = 

GOTO 172 
280 GOTO 50 
1000 GOTO 1000 * IRNDI3P100) 
1100 PRINT "DOOR" 
1110 LETAS-"D" 
1120 RETURN 
1200 PHINT" TUNNEL" 
1210 tETAS-"T" 
1220 RETURN 
1300 PHINT"CAVE" 
1310 LETAS = "C" 
1320 RETURN 
2000 REMOOOR 
2010 GOTO 2000 + fRND(RNDI4))*H 

2100 PRINT "IT IS LOCKED, MOVE ON' 

2101 RETURN 

2200 LETQ = RNDI91*100 



A" ANDBS= 
R" ANDRS = 
A"ANDBS = 
L" ANDLS = ' 
R" ANDR$ = 
A"ANDBS = 
L"ANDLS = ' 
ANDRS = ' 



'D" THEN GOSUB 2000 
'D" THEN GOSUB 2000 
'T" THEN GOSUB 3000 
T" THEN GOSUB 3000 
'T" THEN GOSUB 3000 
X" THEN GOSUB 4000 
C" THEN GOSUB 4000 
'C" THEN GOSUB 4000 
S="R"ORKS = "A"ITHEN 




2201 PRINT "IT WILL OPEN. THERE ARE ";0;" GOLO 

BLOCKS IN HERE." 
2210 LETG = G + 
2220 RETURN 
2300 PRINT "THERE IS A LAKE HERE. YOU CANNOT SEE 

THE FAR SIDE. ARE YOU GOING TO TRY TO CROSS 

IT?" 
2310 INPUT C 
2315 
2320 
2330 

2360 



i CLS 



2360 
2370 

2400 



24 10 

2430 
2435 

2440 
2450 

3000 
3010 

:■■ )2C 

;i02D 
3030 
4000 
4010 



4225 
4230 
4300 

4301 

4310 
4320 
4330 

4340 
43S0 

.-.:<»>;) 
4370 
9390 
9S91 
9993 
999G 
9997 



IF CS - "NO" THEN RETURN 
LETK = RND(3) 

IF K = 2 THEN PRINT "YOU HAVE ESCAPED WITH 
";G." BLOCKS OF GOLD." 
IF NOT K - 2 THEN PRINT "YOU HAVE DROWNED" 
STOP 

LETK = RND19P50 

PRINT "THIS ROOM CONTAINS A DRAGON, IT WANTS 
":K;" GOLD BLOCKS OR IT WILL EAT YOU." 
IF G>K - 1 THEN PRINT "YOU HAVE ENOUGH." 
IF G<K THEN PRINT " . .AND NOW FOR AFTERS." 
IF G<K THEN STOP 
IF G > K - 1 THEN LET G = G - K 
RETURN 
REM TUNNEL 

IF NOT RND16I = 6 THEN RETURN 
PRINT "YOU HAVE ESCAPED." 
PRINT "YOU HAVE ";G:" GOLD BLOCKS." 
STOP 
REM CAVE 

GOTO 4000+ IRNDOPIOO) 
PRINT "EMPTY. MOVE ON." 
RETURN 

LETO = RND(RNDIRNDUO)))*100 
PRINT "THERE ARE ";Q;" GOLD BLOCKS HERE. PICK 
THEM UP AND GO." 
LET G = G + Q 
RETURN 

LETQ-RNDUOI 
IFNOTQ= 10 THEN GOTO 4330 
PRINT "IT IS A MINESHAFT. YOU ARE DEAO." 
STOP 

PRINT "THERE ARE NOISES, 00 YOU WANT TO 
INVESTIGATE?" 
INPUT CS 
CLS 

IF CS = "YES" THEN GOTO 4000 
RETURN 

REM INVERSE VIDEO SUBROUTINE 
IFVS = " "THEN RETURN 
PRINT CHRSfCODEIVSI + 1 281; 
LET VS=TLSIVSI 
GOTO 9931 
t Works: 



1 'MENU' 

1000 CHOICE 
2000 DOOR 
3000 TUNNEL 
4000 CAVE 

9990 'INVERSE VIDEO SUBROUTINE' I Not nBcassary for 
ZX61I 



116 



AUG SEPT 1SB2 







270 IF NOT <K,* = "L" OR .K* = ".R" £1R 








KJ = "R".l THEN GOTO 170 


MENU 


VS - TITLE (Inverse video subjoutin 




230 GOTO 5© 








39Q REM ************** 






10BB GOTO 1000 + INT IRND*3 + 1.' .HF-100 






1100 PRINT " DOOR" 


CHOICE 


BS - AHEAD D - DOOR 




1110 LET fl*="D" 




LS - LEFT T - TUNNEL (Ch 




1120 RETURN 




R$ - RIGHT C - CAVE 




12B0 PRINT " TUNNEL" 




Q - Gold blocks 




1210 LET RS="T" 






1220 RETURN 




C$ - YES/NO - 'Would von like to c 


oss the lake?' 


1300 PRINT " CAUE" 










TUNNEL 






1320 RETURN 

1999 REM ************* 








2000 REM ** DOOR ** 




CS - YES/NO - Would you like to i 


vestigate the 


2010 GOTO S0B8 + INT (RNDW+ll *100 
2iaa PRINT "IT IS LOCKED. MOUE O 


INVERSE V$ -■ ; 












2 110 RETURN 


5UBRO |T| ^ |C 




-if'O LET G1 = IMT (RND*flHHJPP 








2210 PRINT "IT WILL OPEN, THERE" 


Whenlh 


computet prints > > this means 'Do 


you want to 


£215 SCROLL 

2220 PRINT "RRE ";©:" GOLD BL DCK 


If 'VES' then simply press NEWLINE 
If 'NO' fhen type SPACE then NEWLINE 




S IN HERE" 
2230 LET G=G + 
22±& RETURN 




REI1 DHHSOI'IS GOi-D 




2300 PRINT "THERE IS A LAKE HERE 


£ 


REM BV D C OUEM .1 SIS- 


2 


2 305 SCROLL 


5 


LET O=0 




2310 PRINT "CANNOT SEE THE FRR S 


30 


31 ROLL 




IDE . " 








2315 SCROLL 


52 


■■ C b 5 L. lr 




2320 PRINT "RRE YOU GOING TO TRY 


53 


SCROLL 






55 

SB 


PRINT TAB 3. "DRAGON 
SCROLL 


'5 GDI_f>" 


2330 SCROLL 

234.0 PRINT "RND CROSS IT?" 


57 






.= 3 4-5 SCROLL 


58 


SCROLL 




- 350 INPUT CS 


sa 


PRINT "VOU HRUE ~" 




2360 CLS 


65 


SCROLL 




237S IF CODE rc*3 ('CODE "Y" THEN 


70 


PRINT G; " BLOCKS OF 
SCROLL 


GOLD" 


2380 LET K^INT IRND*3>+1 


9(5 






.113 1 SCROLL 


100 


PRINT~"AHEAD OF VOL 


IS A" 


.,352 IF K=2 THEN PRINT "VOU Mfll'E 


120 


SOSUE IC'CO 


ESCAPED 1JITH" 


125 


LET 6I=R$ 
SCROLL 




2333 SCROLL 


1£7 




23S4- IF K=2 THEN PRINT "UITK ";E 


130 


PRINT "ON THE LEFT 




. " BLOCKS OF GOLP" 


14.0 


GOSUB lOBB 




2336 IF KOS THEN PRINT "UNFQRTL! 


14.5 


SCROLL 




MUTELY . YOU HRUE" 


ISO 


LET L*=R$ 




23SS SCROLL 


155 


PRINT "AMD ON THE R 




2390 IF K<>2 THEN PRINT TAB 10;" 








DROWNED. . . " 


160 


GDSLIB 11300 




:-9E STOP 








24-00 LET K=INT ifiND*9+l>*50 








,-■4.^5 SCROLL 


171 


5CROL L 




24.10 PRINT "THIS ROOM CONTAINS R 


172 


PRINT "UHICH WRY DO 


VOU WON 


DRAGON" 








24.15 SCROLL 


173 


SCROLL 




24.20 PRINT "IT DEMANDS "JK;" GOL 








D BLOCKS" 


175 


PRINT "P. - RHERD" 




24.25 SCROLL 


ITS. 


SCROLL 




24-30 PRINT "OR IT UILL E.RT YOU" 


177 


PRINT ''L - LEFT" 




£4.4.0 FOR U = l TO 20 


17a 

179. 


SCROLL . 

PRINT "R - RIGHT" 




24.S0 SCROLL „ 1= ,... 
24.60 PRINT TRB U( "STRND BV 


iee 
ias 
iee 


INPUT K* 

SCROLL 

SCROLL. 




^473 HE XT U 

Hit W^k-l THEN P B !N T -YOU „ S 


190' 
OSUB 

OSUB 


ir k*3 

2000 

IF K* = 
2000 


■R" RND R*="D 


T.WN I* 
THEM £3 


UE ENOUGH " 

£.185 SCROLL „_ „ 
24.90 IF G<K THEN PRINT "...BUT > 
OU HA'JEN.'T GOT" 


210 
U3UB 


IF K**= 

3000 


■R" AND B»-"T 


TMEN P 


24.95 SCROLL 

3500 IF G<K THEN PRINT "ENOUGH,.. 


220 


IF K* = 


'L" RND L*""T 


TMHN G 


.SO BYE BYE"; END 










2510 LET G=G-K 


£30 


IF K* = 


■R" RNIV B* = "T 




2520 RETURN 


Q SUB 


3000 






2999 REM *********** 


24.0 


IF K* = 


■R" RND B*c"C 


THEM G 


3000 REM ** TUNNEL ** 


OSUB 


4.000 






30 10 IF RND > 0.35 THEN RETURN 


250 


IF K* = 


■L-' RND L#»"C 


THEN G 


CO 15 SCROLL 


D-5UB 


4.000 






3O20 PRINT "YOU HHUE ESCAPED" 


i 2G0 


IF K*="R" RND R$="C 


THEM G 


:C25 SCROLL 


| OSUB 


4.000 




3230 PRINT "WITH ".. G.;" GOLD BLOC 


2 ZX COM 


'UTING AUG.' 






117 



ZX80/ZX81 



4S00 REM ** CAVE * * 

iBB5 SCROLL 

4flia GOTO 4-0013 + INT [flND*3 + 'lJ tJBP 

- - PRINT "THE CBUE IS EMPTY. " 



4 105 SCROLL 
1110 PRINT TR-B 
il20 RETURN 



"MOVE O.N" 



420 FOR 1 = 1 TO K 

430 PRINT ; 

440 NEXT I 

450 IF J-OTHENGOT0 490 

460 FOB 1= 1 T0J 

470 PRINT "+ "; 

480 NEXT I 

490 IFK<4THENG0T0 170 

READY 



i Q; " GDLU 
TO YPL'R 



£00 LET 0=INT IRND* 

=1-210 PRINT "THERE BR 

BLOCKS" 

4 .SIS SCROLL 

i22fl i-'RINT "HERE TO 
STORE" 

irJo'J LET G=G + Q 

0-300 IF RNE-J0.3 THEN 

:L30i FOR H = l TO 2* 

4->OT SCROLL 

i^S7 NEXT H 

i31B PRINT "OH NO" 

4-320 FOR U = I TO IS 

IJ30 PRINT TAB 2*U; "; 



4350 PRINT "IT 15 F> Silt (E£*KFJ, 



YOU RPE DehD" 



4370 STOP 
UOO SCROLL 
1405 PRINT "THERE RRE 



4407 5CROLL 



4420 INPUT 



IF CODE K$ ; 



OI5E5 P.HE 
RNT TO ZNUES 

E "Y" THEN R 



I DIM Bi4 ' 

) PRINT "FASTERMIND ABC DEF' 

) FOR 1 = 1 TO 4 

I LETBID-RNDI6) 



) INPUT AS 

) FOR I = 1 TO 4 

) LETA(l) = CODEIASI- 37 

i IFA<I»6THENG0T0 1 B0 

i PRINT CHRSIAIII + 165);" "; . 

i LETB(l) = ABSiB(l|} 

) IF NOT A(l) -BUI THEN GOTO 280 

) LET K = K +■ 1 

) LET AID = 

) LET Bill = -Bill 

) LETAS = TLStAS) 

) NEXT I 

) FOR H = 1 TO 4 

) FOR 1 = 1 TO 4 

) IFN0TA(H) = B(IITHENGOTO360 





PEN FRSTERMIND 




REM BY D u OLIEN 




r. tm RC4-> 


























:,s.-. 


















PRINT "ENTER GUESS NUMBER 



SCROLL 

FOR Z=l TO ■*• 

LET fl tZ.l =CODE fflll -J7 

IF fliZ) >& THEN POTO Jftfl 

PRINT CHR* ifi I Z.i tjfSl : " 
LET B (Z) = RBS T - 



■ ■' -J\ 


IF RCZ)<>e<ZJ THEN GOTO 23lS 




















:t:^ 


LET R$=R*(2 TO i 


















IF RtHJOBIZ) TH£.N Gi 


















GOTO 370 




















































... -. !? 


FOR Z=l TO O 






















see 


PRINT "YOU DID IT" 






FRSTERMIND ft B C 


E F 






1 




3 @ ■ H SCORED 4 


+ 



I NEXT I 

I NEXTH 

I PRINT,":"; 

I IFK = 0THEN GOTO 450 



ER GUESS NUMBER 



MELBOURNE HOUSE • ZXB1 • SPECTRUM 



Why is this 
man smiling? 




MELBOURNE HOUSE • ZX81 • SPECTRUM 




SOUNDwithZX 81! 



MAKE AMAZING SOUND EFFECTS WITH 
YOURZX-81 


■j 


jig ■ 


* ^ 


^^^ 


•Jk £2595 


THEZONX-81 


r:== 


rr:.~Il,,. 


g3 t * no,e,B " [1LI """*'' 

R? * ™mVoMoS™d n nii t: 


rs»«l=!! ; " 


v^i=S 


ST—.™ ~ 


WM.'« 


3L J J^SSSi 



Measurement and Control with your 

ZX81 SPECTRUM 

and our proven ANALOGUE PORT 



PORT plugs directly into your ZX81 
.a log ue voltage m assuring inputs 



ZX Frequency Analysis software (Fast Fourier 

Transform] on cassette and with manual £1 5.20 

ZX Experimenter Kit 23 + 23 edge connector, stacking, 

Acorn Atom Eprom programmer, complete System, 
ready to go including full manual £55 (23 Days Delivery 
ZX Input -Output Port £16.50 
Make cheques payable to: 

UNIVERSITY COMPUTERS, S ST BARNABAS ROAD 
CAMBRIDGE. Delivery return ol post on all items (excerj 
EPROM prog]. Official, trade, hulk orders accepted. 
Please add £ 1 p&p to cost of order. 



■Spectrum Programming! 



Coaxing a Rainbow 
from your spectrum 

The Spectrum, as we all know is a colour 
computer. But how easy is the colour to use, and 

how effective is it? Tim Hartnell attempts to 

answer those questions, and shows you how to 

program your new ZX Spectrum . . .in colour. 




The Spec tr 


m has eight co 


,, r ^ 


Vou can colour the PRINT 




and border black (01 and the 




t black and wt 






















seven. Th 






PAPER statement, and the 






numerical i 






border with BORDER. Running 




of each cDlourl in a diagonal 


























2 - red 






is used after the PAPER colour 






























5 - cya 


Ipalebluev-are 






Line 20 (POKE 23609, 


300 picks the colours, makrng 




























the number, 








ed the print position down one 


and^'w'hft 


B COl s Bt' the^o 


ack 


with good effect, as program 
two - COLOUR CODE - 


tend to use this all the time, and 


(using the apostraphe from the 
7 key, accessed with the red 
shift key), and lines 1 80 to 200 


higher nurv 






'Mastermind' but. as you'll see 


9,am m ,ng.L.n e e0s B t s theink 


have printed the mX colours 


1Z0 










ZX COMPUTING AUG-SEPT 1982 



^Spectrum Programming^ 



■ 7D LST B=B*1 : 



FOR Z=l TO 4. 



■■' SC IF C 1 



THEN GO TO 520 
)-.->G(J) THEN GO TO 51 
W+l; BEEP .S,6B-B*J5 



1 STEP 



5P0 LET 

T 1 i? NEXT 

-".=■;? NEXT i 

. "O FDR 7=4- T 

54-0 PRINT INK n I I J ; "■ ", 

"-=<? NEXT T 

5BP PRINT INK EN " " } B} " BLACK " ; 

570 IF B<;-1 THEM PRINT "5"; 

5-30 PRINT " AND ",l.l; " WHITE"; 

F?S IP !J;.M THEN PRINT "S" 

=00 IF W=l THEN PRINT 

-.13 if B=* THEM PRINT "YOU GOT 
IT, IN "; G; " GUESS" 

-.2U IF <?:>! HMD !?-■ 



THEN PRINT 



"-^ -n^ si TO I0O: NEXT H 

:^ ^3 T.-f 12 i^rSSv^M 

-;-.Q FOR H = l TO 60; 

-?2S5 POKE 23532,-1 



4.0 DIM G ij-i 
-O f-IM H 1*1 
501 XNK U, BORDER 

_^0 PRINT ' ' Tfle 3 
'--OP H ^-COLOUR" 
" ' "CODE. 



PAPER 7 .■ C 
AM THINKS 

Hfi'.IE 10 G 



_ 33 PRINT 
- : =;> TO GUESS 
._?£ PRJNT ■■■IT. J CHOOSE FROM T 
-- -E COLOURS" ' ' 

^)0 FDR C=l TO S 

_:s PRINT TAB 4+C; INK Q:C;;" . 

"; INK C; "■" 

..23 NEXT C 

130 PRINT " ALL 4- COLOURS ARE 
" T^FERENT. " 

I.IRNT RNOTHE 



PRINT 



IP CODE AS<:>CODE 



OR 



QKE S369S, 



zero in line 400, a 
four-digit code t 



isPRINTAT4,7;"TEST"you looked at how these could be 

>eed to enter PRINT CHRS22 used for the informat-or, which 

+ CHRS 4 CURS 7; "TEST", isprinted (INK), thebackground 

However, because the ZX (PAPER) or the border 

Ipectrum allows concatena- (BORDER). The information 

ilringsl, you can add all these use of two additional com- 

IHRS's to equal one string, mands. BRIGHT and FLASH. 





otherwise get at the bottom of 


are right, the program tells you. 


limes in a program. Run pro- 


discussion on these two new 








statements. Although the ef- 




used up your ten guesses, you 


working. 






scroll POKE is something 1 use 




TAB can be emulated by 






in just about every Spectrum 




preceding CHBS n, where n is 






program. 




the numberof spaces (plus one) 


fect of BRIGHT. Once you have 




Line 320 asks for the guess 














line, with CHRS 23. Run pro- 


word BRIGHT, just under NOR- 




(line 330), uses the backspace 


Once you've followed the 




MAL near the top of the screen. 




ICHRS8) 32 times' to back over 


explanation through (and 


However, as CHRS 23 really 


You'll see this is a different 






SAVEd the program if you want 


expects to be followed by two 


shade of green. The white on 




the guess. Line 320 overprints 


to), erase it using NEW and 


numbers In and m, which has 






this with blanks. This means 


enter our next program (pro- 


thesame effect as PRINTTAB n 


the screen 1 shows the effect of 




that the line ENTER GUESS 2 Is 




+ 256'm), you can precede 


BRIGHT more clearly. Compare 










the 'lightness' of the word 




a a .e d norso° U yo C u Dd can look^t. 


HW ?ouwilUrJQW that you can 


dumm^lerteMXin^Texam 3 


BRIGHT here with the word 
FLASHING just above it. With 






use PRINT AT 4, 7; "TEST" to 




the non-flashing words printed 






print the word TEST four lines 




in green on red la pretty awful 




enter your guess, by the way. 






combination), you'll see that 






spaces across. The control 


XTESTrightdownthescreen.it 


the 'bright' word is somewhat 






character CHRS 22 behaves 


will s.ijipl'v print TEST. 


easier to read than is the 'nor- 






like PRINT AT, but with a dif- 






enter BLUE just press 1 , 


ference. To get the same result 


discussed the eight colours and 


Although the numbers zero 



^Spectrum Programming^ 



id-0 PRINT 

_3i_1 RHU5E 4-E4. 

ISO CLS 

173 PRINTn RT 3 . E 

130 FOR c=a TO e 

190 PRINT INK 0; 



= INT 



PRESS S.NV 



:RND* 



^413 LET Z=Z*1 

SSB LET C (21 =INT 

£61? LET J=0 

270 LET l.IsJ+1 

S80 IP euVi=C(2.i THEN SO TO 23t 

233 IF iMZ-1 THEN GO TO 271? 

300 IF ZiO- THEN GO TO 2*0 

310 FOR G = I TO 10: POKE 23592. 



3.5(3 PRINT INK 

MBCR ";G 

::<t5 iupuT R 

335 FDR 0=1 TO 32 



ENTER 



jess HV 



PRINT CHRS 



173 FOR Z = l TO ■(■ 

350 LET G fZJ =fl-10*IWT 

r-S LET H (2.1 =G fZ.I 

3 3D LET B = INT (R..-10) 

■^3 NEXT Z 

^OO LET B = 0. LET U =B> 

+10 FOR 2=1 TO 4 

-SO IF C (Z.I .-.-.G (ZJ THEN 



GO TO 4-5 



*M THIUKING OF h i. -COLOUR 
VOU HRUE 13 GOES TO GUESS 
CHGOSC FROM THESE COLOURS 



COLOURS RRE DIFFERED 



TO BEGXM: 



BORDER B 
PRPER P : 
INK I 
PRINT RT 
10; "PRPeR 



"INK "} 

J i BEEP 



ic INK. PAPER and BORDER, 
,g 8 las In PAPER Bt means 



9 can be quite effective. The '9' 



100 into 300. You'll 



six shows thi 
randomly-g 



sever'?' 


something else about the 
PUT statement. It den 


on^ 


FLASH and B 










tl-i* ef'ecs 


which are used for prmtinc 
eluding INK, PAPER 




nea?estVhole°n 








the INT of a posi 




modify the INPUT staterr 


Em' 


jJlJSSftobwS 












mand. The addition cc 








characters are explained n 




the FLASH on for 






















"the 




nmand can 


keyboard. 




a and running 



IIGHTned each blob, andadd- 
a random FLASH to each ofr 
it of the program. BRIGHT 
d FLASH understand 1 as on 
> FLASH 1 turns it on! and 
o/nsoFLASHO turns it off). 
■ -"IGHT, like 



The word OVER is ve 


ry be held in ^single M*j»TJ2 


f ec'tive^rcolour can be 


ry odd effects. You will ha 


xe commands. The control 


from a simple program. 


eTl^^eTrroTp'rog^'' 




beeps drive you mad, d 










ne 18 - FLASH; CHRS 19 - 




0, and change the 32 at t 


ne BRIGHT; CHRS 20 - IN- 
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^Spectrum Programming^ 



10 LET a$ = CH< 
20 PRINT 3t.l ■ 



:$ 22* 

TEST" 



PftPEP. 2 . "ENTER R iJ 
LET R$ = C<-iP$ 16 t-CHR 
+ CHR5 PflPr_R+R£ 
PRINT R7 lG.HS.fl* 



30 GO TO 20 

30 REM PROGRRM FIUE 

40 PRINT INK 4., "NORMAL HI^B" 

-i-5 PRlMf BRIGHT 1; INK 4. "BRIG 



R=RND»10 



b^PRIMT INK 4.J. PBPER 

=iS PRINT B RIGHT 

i. "ERICH - ~~ 
SO PRINT 



FLfiSH 1.. 
RPER 2.. 
FLASH 1.; 



50 pbi: 



RT G,G,;RS.; CH 



IS REM PfiOGfifil' ElbHT 
30 INPUT PfiFER 5, INK 
P COLOUR FOR INK 1 '.: INK 
33 INPUT INK 2; "ENTER 
"- PAPER" . PAPER 



















PRINT RT *1-R 


31 -E.; INK 



.. -NORMR 

INK 4 . PfiPE 

INK 4..; "FLASH 



55 PRINT BRIGHT 1, 
hi d;"ER-i.GHT I^M" 

73 PRINT FL RSH 1 ; f 
4;"FLRSHING ^^H" 

75 PRINT BRIGHT X> 
P=R 2,: INK d-.. "BRIGHT ^^n 

13 REM PROGRRfi SIX 

= .?■ pppfb. R/-;r>*5 

73 CLS 

50 INK 3 

. ;.3 FOB S =2 TO 32 

^iS PRINT RT Rf-iL'*2tJ.PMf*J(5;CHRS 

S6+INT 5RND*aSl > : 

■ 7-3 NEXT G 

l : i FP INT PT RMD*20,RND*3iB; QUE 
S 1.. GHRS IS5+INT <RNCHS6.'J; 

S REM PROGRAM SEVEN 

10 Oi^ER 1 

_-:0 FOR G = l TO IS 

:o INPUT " = ':-£=■ p, lETTE? FpS 

■IB INPUT "ENTZR ANOTHER LETTER 



30 PRINT fiT H,j]-B; INK Z, "I" 

30 IF RND-RNP THEM GO TO 20 

IDS 6EEP R.ND, :0 . H!;:,6P-HHD*6l3 

lid GO TO 20 

5 REM PROGRRM NINE B 

10 P'RPEF 7: BOPU'EP 0: CLE 

£0 LET P=RN&*10 

2S LET FsRND 

30 LET E=RND*1£ 

4.0 LET Z»RND*a 

50 PRINT AT A.. B.. FLhSH F, ERI' 
T 1: INK Z: "■■' 

E0 PRINT RT 21-fi.B.. FLRSH F.; I 



FLRSH F.: 



;b* 



. "ENTER 
COLOUR 



70 PRINT RT S1-R..31-E. 
BRIGHT 1. INK Zj, "■" 

-O PRINT AT R.31 E. 
:GlT 1, INK Z : "■" 



110 GO TO 20 

5 REM PROGRRM NINE C 

7 REM bf-EEK Hi FHFiBET SOUP 

Iti FFiFER 7: BORDER O: CLE, 

20 LET R=RMDtl0 

25 OUER I 

30 LET S=RNO*16 

J.0 LET Z=fiMDs7 

J-5 LET fl*:CHfi$ !65+RND#aB 
PRINT ST R.B, BRIGHT 1 



; A* 



INK 

PRINT RT 21-fl.E. , BRIGHT 1: 

Z; fi* 

PRII-T RT 21-R..31-B., BRIGHT 



■_-0 FPINT RT P., 31-5, 
3-0 SO TO SO 
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New ZX8I Software 
from Sinclair. 



theSinclairZX81 Personal Computer 
is now available - direct from Sinclair. 
Produced by ICL and Psion, these 
really excellent cf 



.lam, 






anagement. 

Some of the more elaborate pro- 
grams can only be run on aZX81 
augmented by the ZX 16K RAM pack 
(The descriptic 
makes it clear ' 
required.) The RAM pack provides 16- 
times more memory in one complete 
module, and simply plugs into the rear 
of aZXSI And the price has just been 
dramatically reduced to only £29.95. 

The Sinclair ZX Printer offer full 
alphanumericsand highly-sophisticated 
graphics. A special feature is COPY 
which prints out exactly what is on the 
whole TV screen without the need for 
further instructions So now you can 
print out your results for a permanent 
record. The ZX Printer plugs into the 
rear of your ZX8I. and you can 
connect a RAM pack as well. 

Games 

Cassette Gl : Super Programs 1 (ICL) 

Hardware required - ZX81. 

Price - £4.95. 

Programs - Invasion from Jupiter. 

Skittles Magic Square. Doodle. Kim. 

Liquid Capacity. 

Description - Five games programs 

plus easy conversion between pints/ 

gallons and litres. 

Cassette G2: Super Programs 2 (ICL) 

Hardware required- ZX81. 

Price - £4.95. 

Programs - Rings around Saturn. 

Secret Code Mindboggling. Silhouette 

Memory Test. Metric conversion. 

' ,een inchesifeet/yards 



Cassette G3: Super Programs 3 (ICL) 

Hardware required - ZX81. 

Price - £4.95. 

Programs - Train Race. Challenge. 

Secret Message. Mind that Meteor 

C haract e r Dood I e Cu nency Conve rsion 

Description -Fivesgames plus currency 

dollars to pounds. 

Cassette G4: Super Programs 4 (ICL) 

Hardware required - ZX81 

Price - £4.95. 

Programs - Down Under. Submarines 

Doodling with Graphics. The invisible 

Invader Reaction Petrol. 

Description - Five games plus easy 



id European fuel consumption figure: 



Cassette G5: Super Programs 5 (ICL) 
Hardware required - ZX81 + 16K 
Price - £4.95. 
Programs - Martian Knock Out 

Graffiti. Find the M_ate. 
Labyrinth. Drop a" ' 
Continental. 
Description - Fiv« 
games plus easy 



Cassette G6: 

Super Programs 6 (ICL) 

Hardware required - ZX81 + 16K RAM 

Price - £4.95. 

Programs - Galactic Invasion. Journey 

into Danger Create Nine Hole Golf 

Solitaire. Daylight Robbery. 

Description - Six games making full use 

of the ZX81's moving graphics capability. 

Cassette G7: Super Programs 7 (ICL) 

Hardware required - ZX81. 

Price: - £4.95. 

Programs - Racetrack. Chase. NIM 

Tower of Hanoi. Docking the Spaceship. 

Golf. 

Description - Six games Including the 

fascinating Tower of Hanoi problem. 

Cassette G8: Super Programs 8 (ICL) 

Hardware required - ZX81 + 16K RAM 

Price - £4 95. 

Programs - Star Trail (plus blank tape on 

side 2]. 

Description -Can you, as Captain 

Church of the UK spaceship Endeavour, 

rid the galaxy of the Klingon menace? 

Cassette G9:Blortiythms (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95, 

Programs - What are Biorhythms? 

Your Biohythms, 

Description - When will you be at your 
peak (and trough) physically, 
emotionally, and intellectually? 

Cassette G10: Backgammon (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £5.95. 

Programs - Backgammon. Dice. 
Description - A great program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and dpub- 
ling dice. The dice program can be 
used for any dice game. 
Cassette Gil: Chess (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price -£695. 

Programs - Chess. Chess Clock, 
Description - Fast, efficient machine 
code, a graphic display of the board and 
pieces, plus six levels of ability, combine 
to make this one of the best chess pro- 
grams available. The Chess Clock 
program can be used at any time. 




Cassette G12: 
Fantasy Games (Psion) 

Hardwarerequired-ZXBKorZXSO " 
with 8K BASIC ROM) + 16K RAM. 
Price - £4.75. 
Programs - Perilous Swamp. Sorcerer's 



Sore, 






ITo 



escape, you'll probably need the help 

of the Grand Sorcerer. 

Cassette G13; 

Space Ra iclers and Bomber (Psion) 

Hardware required - ZX81 + 16K RAM 

Price -£395 

Programs - Space Raiders. Bomber 

Description - Space Raiders is the ZX81 

version of the popular pub game 

Bomber destroy a city before you hit a 

sky-scraper 

Cassette G14: Flight Simulation (Psion) 

Hardware required - ZX81 + 16K RAM. 

Price - £5.95 

Program - Flight Simulation (plus blank 

tape on side 2). 

Description - Simulates a highly 

manoeuvrable light aircraft with full 

controls, instrumentation, a view through 

the cockpit window, and navigational 

aids. Happy landings! 

Education 

Cassette E1- Fun to Learn series - 

English Literature 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Novelists Authors. 

Description - Who wrote 'Robinson 

Crusoe? Which novelist do you 

associate with Father Brown? 

Cassette E2: Fun to Leam series - 

English Literature 2 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95 

Programs - Poets, Playwrights. Modern 

Description - Who wrote 'Song of the 
Shirt'? Which playwright also played 
cricket for England? 




Cassette E3: Fun to Learn 
leries - Geography t (ICL) 
Hardware required - ZX81 + 
16KRAM. 
Price - £6.95. 
Programs - Towns in England and 
ales. Countries and Capitals of Europe. 
F Description - The computer shows you 
' a list ot towns. You locate 
;orrectly. Orthe computet 

you to name a pinpoinled 



Cassette E4: Fun to Learn series - 
History 1 {ICL) 

Hardware required - ZX8! + 16K RAM. 

Price - £6.95. 

Programs - Events in British History 

British Monarchs. 

Description - From 1066 to 1981, find 

out when important events occurred 

Recognise monarchs in an identity 

parade. 

Cassette E5: Fun to Learn series - 
Mathematics 1 (ICL) 
Hardware required - 2X81 + 16K 3AM 
Price - £6.95. 

Programs - Addition/Subtraction 
Multiplication/ Division. 
Description - Questions and answers 
on basic mathematics at differer I 
levels ot difficulty. 
Cassette E6: Fun to Learn series - 
Music 1 (ICL) 

Hardware required - ZX81 + 16K RAM 
Price - £6.95. 

Programs - Composers. Musicians 
Description - Which instrument does 
James Gal way play? Who composed 
■Peter Grimes'? 

Cassette E7- Fun to Learn series - 
j1 (ICL) 
e required -ZX81 + 16K RAM 
Price -£6.95. 

Programs - Inventions before 1850. 
Inventions since 1850. 
Description - Who invented television? 
What was the 'dangerous Lucifer'? 
Cassette E8: Fun to Learn series - 
Spelling 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 
Price -£6.95. 



Business/household 

C assette B 1 : The Col lee t o r's Pac k (I C L) 
Hardware required - ZX81 + 16K RAM. 
Price - £9.95. 

Program - Collector's Pack, plus blank 
tape orside 2 for program/ data storage. 
Description - This comprehensive pro- 
gram should allow collectors (ot stamps, 
coins etc.) to hoid up to 400 records of 
up to 6 different items on one cassette. 
Keep your records up to date and 
sorted into order. 

Cassette B2; The Club Record 

Controller (ICL) 

Hardware required - ZX81 + 16K RAM 

P-ice - £9 95. 

P>ogrom - Club Record Controller plus 

blank tape on side 2 for program /data 

Description - Enables clubs to hold 
records o' up to 100 members on one 



Cassette B3:VL 
Hardware requires. 
Price -£7.95. 
Program - VU-CALC. 
Description - Turns yc 
immensely powerful ar. 
VU-CALC constructs, gt 
calculates large tables fo. 
such as financial analysis, 
sheets, and projections. Coi 
full instructions. 

Cassette B4: VU-FILE (Psion) 

Hardware required - ZX81 +■ 16K .M. 
Price - £7.95. 

Programs - VU-FILE Examples 
Description - A general-purpose infor- 
mation storage and retrieval program 

:: :(■ !■■■![ T'-n.| :■ 

visual display. Use it to catalogue your 
collection, maintain records or club 
memberships, keep track of your 
accounts, or as a telephone directory 

How to order 

Simply use the FREEPOST order 

cheque or give us your credit card 
number Credit card holders can order 
by phone - simply call Camberley 
(0276) 66104 or 21282 during office 



He 



k FREEPOST, Camber! 



Sinclair- 

ZX8I 

SOFTWARE 

Sinclair Research Ltd, 

Stanhope Road, Camberley, Surrey, 

GU15 3PS 

Tel; Camberley (0276) 66104 & 21282. 

IU153BR 



Programs -SeriesA 
Description - Lister 
on your tape recorc 
onyou.rZX81.300v 



-A15.SenesB1-B15. 
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Please charge my "AccessiBfl 
■Please delete as applicaC/e. 
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NeflOTCCH Explores the 
Excellence of your 




jrpiilliiiiiiiiiliiii 
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I MEMOPAK 61K MEMORY EXTENSION 



=3 




MEMOPAK HIGH RES GRAPHICS PACK 



lecodeorUSRhjpic 



MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE 



loASCIIcode-Givf 



Coming Soon... 




Specifications 



MACHINE 
SPECIFICATIONS 



ZX80 



Width 174mm (6.B5 in) 






Works with most domestic cassette recorders. The transfer rate 


Depth 21Bmm (8,58 inl 






is 250 baud using a unique tape recording format. Other 


Height 38 mm 11. 5 in ) 






systems are not compatible with the ZXSO's. The ZXBO also 


Weight 300g (10.5a?) 






SAVEs the variables as well as the program on cassette. There- 
lore you can save the data for updating next time the program 


Microprocessor/ Memory 






is executed. The 2X80 does not support separate data files. The 


ZS0A3.25 MHz clack 






lead supplied with the ZX30 is fitted with 3.5mm jack plugs. 


ROM; 4K bytes containinq BASIC 








RAM; IK bytes internal, externally 


expandat 


" B " '^ bY,B5 - 


processor and Ov, 5v. 9-11v. and internal memory control 








line These signals enable you to interlace the ZX80 to your 




« and whr 


;e colour TV. The 


own electronics, PIO, CTC, SIO if you want I/O pons etc. 


lead supplied connects between the 


ZX80 am 


1 your TV's aerial 


Power supply 


socket. T''u display organisation i : 




of 32 characters 


The ZX80 requires approximately 400mA from 7-11v DC. It 


per line showing black characters o 


1 3 ™ hrte 


screen. The ZX80 


TV standard 








The ZXBO is designed to work with UHF TVs (channel 36land 






or loaded from 


is the version required for use in the United Kingdom. The 


cassette. The ZX80 has amonwtii 




>und" so lines ol 


ZXBO USA is designed to work with a VHF TVCAmerican 


program can be any length but not r 
Syntax check 


nulti-state 


nent lines. 


channel 2. European channel 3) and is the version required for 



breaks down if there is an error, Once any errors have been 

■.fill i.l '...:'. i:„ ■,;:,: ■■■ r I :iY:::"..r... , SyiiUi ■ 

error-free lines of code are accepted by the ZXBO. 

Graphics 

Total of 22 graphics symbols giving 4B x 64 pixels resolution 

consisting of 10 symbols plus space and inverses. Includes 

symbols for drawing bar charts. Under control of your BASIC 

program any character can be printed in reverse field. 



exponentiate. Relational oper- 

- 1. Logical operators AND OR 

elational operators also apply to 

16 bit two's complement 



Numeric variable names may be any length, must begin with a 
letter and consist of alphanumeric;. Every character in the name 
is compared thus an infinity of unique names is available. 
String variables may be assigned to or from, shortened but no! 
concatenated. String variable names are AS - ZS. Strings do nol 



ZX81 



Width 167mm [6.32 in) 
Depth 175mm 16.80 in) 
Height 40 mm (1.57 inl 
Weight 350 gms (12.15 oz) 

Microprocessor/Memory 

Z80AJ2 : jiVH(clock 

ROM: Conta '|8K RASiC ir 

Key boa id 

single o'bss key -iio»: svsteT 

keys i . ; graphics -nodfl i 

and 54 inverse vitJeo characters 

Display 

Requires an ordinary t' 



The a 



:-ii|j!jlii,'i 



. The display 



ength. 

Arrays have a maximum dimension of 255 (256 eleme 
Array names consist of a single letter A— Z. 
Control variable names in FOR. . . NEXT loops coi 
single letter A-Z. 






The ZXB1 cam 

and NORMAL. 
In NORMAL i 



GOTOs, GOSUBs, FOR. 



ZX COMPUTING AUG/SEPT 1 



via the keyboard or I 



are not lost when the ZX81 is turned off. 


Specifications 






The syntax of a tine of program is checked on entry 




error cursor marks the first place the syntax brea 


s down if E.iji-essij. 


there is an error. The syntax error cursor disappears I 










This pom 


Graphics 




Apart from the 20 graphics characters, space and its 








may be 'blacked' in or 'whiten" out under program c< 








A line editor allows you to edit any line of progran 


or input, Wfi-i.s usn 



iluator is called whenever an expression, 
encountered during prngram execution. 
allows use ot expressions in place of 

ally useful in GOTO. GOSUB etc. 



. The transfer n 



including program line numbers Lines may be deleted in- 250 baud and uses a unique recording format not compatible 
with other systems. The ZX81 will save the data as well as 

itional oper- program is next loaded.. 

_ ...,__ e string and arithmetic 2X81 will search through a tape for the required program). 

variables to yeild (False] or IITrue). Logical operators AND, The cassette leads supplied have 3.5 mm lack plugs. 

OR, NOT yield boolean results. Expansion port 

Numbers are stored in 5 bytes in floating-point binary form from the Z80A CPU as well as Ov' +5V, +9V,0and the mem 

giving a range of ±3 x 10 ""to + 7 x 10 "accurate to BK ory select lines. These signals enable you to interface the ZX81 

decimal digits. to the Sinclair 16K RAM pack and ZX printer. 

Scientific functions Power supply 

Natural logs/antilogs, SIN, COS. TAN and their inverses:SQR; The ZXBI i».;iih.' jpi.iii™in„iel v 430mA at 7-1 1 V DC. It has 

e >, itsDwn internal 5V regulator. The ready assembled ZX81 comes 

Vaiiables complete with a power supply. The ZX81 kit does not include 

String: ' AC to U 

FOR-NEXT loops: A-Z Hoops may be nested to any TV standard 

depth The ZXB1 is designed to work with UHF TVs (channel 36) 625 

String arrays: AC to ZC 



ZX SPECTRUM 



Width 233 rr 
Height 30 mi 
CPUiMamory 



flash) ar 
Colours 



Z80A microprocessor running at 3.5 MHz. 1 6K-byte ROM con- F ound and background colours, brightness and flashing are 

sion board) or 48K-byte RAM. oTrwmeany prin™"; , or ^^^^^X^ 

K «Y boa " ) be^gXXtocot^ 

40-key keyboard with upper and lower case with capitals lock comm ; nc j s q, locally within these commands to cover only the 

featuie. All BASIC words obtained by single keys, plus 16graphics fesu lts of that command. They may also be set locally tocover text 

characters, 22 colour control codes and 21 user-definable prinled by an input statement Colour control cedes, which may 

graphics characters. All keys have auto repeat. be accessed Irom the keyboard, may be .riser led .mo text or pro- 
gram listing, and when displayed will override the globally set col- 
ours until another control code is encountered. Brightness and 

1 92 pixels: plus one at- Hashing codes may be insetted into program or text, similarly, 

.ijuif:: iv,'- iii j r ■:..,■■,.. i..- ■..,■] u .:r. . . ■ 3 program listing have no effect on its e<- 

ireground colours, one of eight background colours, normalor ex- eculion Border colour is set by a BORDER command. The eight 

a brightness and flashing or steady Screen border colour also colours available are black, blue, red, magneta, green, cyan, 

ittableto one of eight colours. Will drive a PAL UHFcolour TV set, yellow and white. All eight colours may be present on thescreen at 

B. may be highlighted extra bright. 

ternal loudspeaker can be operated over mora than 10 octaves The screen is divided into two sections. The top section — norrnal- 

ctually 1 30 semitones! via basic BEEP command. Jack sockets |, the first 22 lines — displays the program listing or the results of 

the rear of computer allow connections to external amplifier/ program or command execution. The bottom section — normally 

ing entered, oi the program line currently being edited, It also 

raphics shows the report messages. Full editing facilities of cursor left, 

' ' gh-resolution cursor right, insert and delete (with auto-repeat facility) are 




Mathematical Operations And Functions Expression Evaluator 

Mathematical functions of si-'-Mios.ne. tangent and their inverses: whenever an expression, constani or variable is encountered. This 

angeof + 3 * 10 3a to i .' ■ I " . . i. ■ ". decimal digits. 

boolean results but will accept a Schmitt trigger is used to remove noise on playback. 

ied using DEF FN, and called us- tion u> i.n:s ivpe ' i : ''. knmli a-ci address information. Program, 

ing FN. They may take up to 26 numeric and 26 string arguments, screens, blocks ot memory, string and character arrays may all be 



Strings can be concatenated with + . String variables or values s , ar , immediately on loading. 

may be compared with =,>,<, > = ,<=,<> to give boolean i nf . ca=iciM.' iwrisce runs at 1500 baud, through two 3.5 mm 

results. String functions are VAL, VALS, STRS and LEN. CHRS j aC k plugs, 
and CODE convert numbers to characters and vice versa, using the 

ASCII code. A string slicing mechanism e.ists, using the form aS lit Expansion Port 

TO y). Thjs has (ha f u |i data, address and control busses from the Z80A, 

and is used to interface to the ZX Printer, the RS2 32 and NET inter- 

Variable Names faces and the ZX Microdrivas. IN and OUT commands give the I/O 



distinguished between. fcKftJ^tSSTMSll automatica 

Arrays UNPLOT: the ZX Spectrum can unplot a pixel usii 

String 5 aTraysAechn'ica'llv character arrays, may have their last Character set: the ZX Spectrum uses the ASCII c 
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w It's easy to complain 
about advertisements. 



Every week, millions of advertisements appear in the press, 
on posters or in the cinema. 

Most of them comply with the rules contained in the 
British Code of Advertising Practice and are legal, decent, 
honest and truthful. 

But if you find one that, in your opinion, is wrong in some 
way, please write to us at the address below, 

V\fe'd tike you to help us keep advertising up to standard. 



/ 



The Advertising Standards Authority.! 
If an advertisement is wrong, we're here to put it right. 

ASA. Ltd., Brook House.Torrington Place, London WC1E 7HN. 



ADVERTISEMENT INDEX 

Addictive Games 113 JRS Software 111 

Alan Readman 54 Kayde 3 

Anglo American 63 Kempston Micro 54 

Artie Computing 4b Memotech 126 

Bi-Pak Ltd 119 Melbourne House 119 

Buffer Micro Shop 32 Microgen 130 

CCS 83 Microware 79 

Data-Assette Ltd 2 Michael Orwin 98 

D.K. Tronics 17 Micro Computer Software 83 

Mr. Duff 54 Peter Furlong Products 51 

East London Robotics 98 Phipps Ass 51 

Fulcrum Products 32 Picturesque 79 

Fuller Micro Systems 131 Quicksilva 132 

Gemini Marketing 27 Scisoft 11 

Giltrole Ltd Ill Second Foundation 39 

Grundy 6 & 7 Shiva Publishing 83 

Harris & Lockyer 111 Sinclair Research 11 & 124 & 125 

Haven Hardware 24 Technology Resources 79 

Hilderbray Ltd 32 Timedata 39 

Interface 68 University Computers 119 

J.K. Software 46 Video Software Ltd 39 

John Prince 98 V & H Computer Services 39 

J.P.Gibbons 113 



FULLER FD SYSTEM £39.95 

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum 




The ZX81 fits Inside 
The tough ABS injection moulded 
plastic case measures 8" x 14" x 2W 
and hooks up to your ZX printed 
circuit board in minutes. No technical 
know how or soldering is required. 

The ZX16K Memory Module will fix 
inside the case, using the new 
Adaptor Board at £9.75 or the 
Motherboard. 

By removing the ZX PSU from its case 
this can also be fixed inside. We will 
carry out the instailation work free of 
charge it required. 



KEYBOARD LAYOUT: 

All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new 
line keys. The professional momentary action key switches have a guaranteed 
life of 10 B operations. The unit is fully built tested and comes complete with a 
money back guarantee. 





INSTALLATION 

Simply unscrew the ZX printed circuit board from 
its case and screw it into the FD Case. 



MOTHERBOARD: 

We also manufacture a mother board which allows 
expansion to the ZX memory and 1/0 facilities 
WITHIN the case, as well as our power supply unit 
and reset switch. 



| AD Code | 


Price Ot Am 






Fuller FD System 42 Keyboard & case 


:;<i as 






FD System Motherboard 


15.95 






FD 16K. Memory Module 


39.95 






FD 64K. Memory Module 


78.95 






FD PSU 9 Volts at 2 amp. 


12.95 






FD Shipping and Handling 


2.50 






Mail to FULLER MICRO SYSTEMS, 

The ZX Centre. Sweeting Street, Liverpool 2 England, U.K. 
SAE (or more details - Enquiries: Tel. 051-23B 6109 


\ Address 



* M \ XJ 




OUTERSPACIIMGSMARTBQMBING 
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